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ABSTRACT 

With this third paper of a series we present Johnson-Gunn B, g, V, r, i, z multicolour 
photometry for 79 objects, including a significant fraction of the faintest galaxies 
around NGC 5044, assessing group membership on the basis of apparent morphology 
(through accurate Sersic profile fitting) and low-resolution (i? = 500 — 1000) optical 
spectroscopy to estimate redshift for 21 objects. 

Early- and late-type systems are found to clearly separate in the Sersic parame- 
ter space, with the well-known luminosity vs. shape relation being mostly traced by 
different morphological types spanning different ranges in the shape parameter n. A 
significantly blue colour is confirmed for Magellanic irregulars (Sm/Im's), while a drift 
toward bluer integrated colours is also an issue for dE's. Both features point to a mod- 
erate but pervasive star-formation activity even among nominally "quiescent" stellar 
systems. Together, dE's and Im's provide the bulk of the galaxy luminosity function, 
around M{g) ~ —18.0 ± 1.5, while the SO and dSph components dominate, respec- 
tively, the bright and faint-end tails of the distribution. This special mix places the 
NGC 5044 group just "midway" between the high-density cosmic aggregation scale 
typical of galaxy clusters, and the low-density environment of looser galaxy clumps 
like our Local Group. The bright mass of the 136 member galaxies with available 
photometry and morphological classification, as inferred from appropriate M/L model 
fitting, amounts to a total of 2.3 10^^ M©. This is one seventh of the total dynamical 
mass of the group, according to its X-ray emission. Current SFR within the group 
turns to be about 23 Mq yr"-'^, a figure that may however be slightly increased facing 
the evident activity among dwarf ellipticals, as shown by enhanced H/3 emission in 
their spectra. 

Lick narrow-band indices have been computed for 17 galaxies, probing all the 
relevant atomic and molecular features in the 4300-5800 A wavelength range. Dwarf 
ellipticals are found to share a sub-solar metallicity (—1.0 < [Fe/H] < —0.5) with a 
clear decoupling between Iron and a elements, as already established also for high- 
mass systems. Both dE's and dSO's are consistent with an old age, about one Hubble 
time, although a possible bias, toward higher values of age, may be induced by the 
gas emission affecting the H/3 strength. 

Key words: galaxies: clusters: NGC 5044 group - galaxies: dwarf - galaxies: elliptical 
and lenticular, cD - galaxies: photometry - galaxies: fundamental parameters 
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1 INTRODUCTION 

Low-mass and low-surface brightness (LSB) galaxies, in- 
cluding in this definition both dwarf ellipticals and irreg- 
ulars, have since long surged to a central role in the gen- 
eral debate about galaxy formation and evolution. These 
objects, typically characterized by an absolute blue magni- 
tude fainter than Mb — — 16 and a mean surface brigjh tness 
(/ie) > 22 mag arcsec"^ (jFerguson fc Binggelil 11994 ). dis- 
play in fact a quite wide range of m orphologi cal and spec- 
troph otometric properties (e.g. Ijerien. Kalnais fc Binggelil 
I2OOOI ) such as to rise the question whether they assume 
an individual role as a sort of pristine building blocks to 
form more massive systems (as in the CDM theoretical 
scheme, e.g. iKaufmann et al.ll 19931 ). or they rather originate 
as coarse "by-produc ts" of the formation of "standard" el- 
lipticals and spir als (iKnezek. Sembach. fc Gallagheij 1 19991 : 
iLisker et alll200'i1 ). 

The problem of the genetic signature of low-mass sys- 
tems is not a negligible one as, although in a more silent 
way, dwarf galaxies display in many cases continuous star 
formation activity, which makes them possi ble efficient "en - 
gines" to enrich the interstellar medium (e.g. lArimotdll995l ). 
Actually, a major problem in this framework resides in 
the apparent dichotomy between active ongoing star for- 
mation, widely observed in LSB galaxies, and the exceed- 
ingly low metallicity of their present-day stellar popula- 
tions (lArimoto fc Tarrab|[l990l ). The most striking case in 
thi s context is s urely that of IZw 18, as recently discussed 
bv lAloisi et all dioorl ). A gain, while for some dwarf ellipti- 
cals we might be dealing with a somewhat quiescent evo- 
lutionary scenario, reminiscent of old globular cluster his- 
tory, in other situations a "tuned" star formatio n could 
have proceeded allover the entire galaxy life (e.g. iGrebell 
I2OO5I : lHeldll2005l ) still leaving, nowada ys, an important frac- 
tion of fresh (primordial?) gas (e.g. Carrasco et all 1 19951 : 



a formidable task, even for HST observations (e.g. 
IFerrarese et ahlboOSl ) especially when moving to distances 



iKuzio de Narav. McGaugh. fc de B1oM|2004| ) 

As far as gala:xy spatial distribution is concerned, 
the ubiquitous presence of LSB irr egulars i n the differ- 
ent cosmic environment s dCowie. So ngaila . fc Hul Il99ll : 
IFerguson fc Binggelil 1 1994 ISaracco et al.lll999|) is clearlv a t 
odds with the morphology-density relation (|Dressleilll980l ). 
which has been proven to hold for "sta ndard" galaxies for 
a wi d e range of densit i es an d scales (jP ostman fc Gelleij 
1984): iMaia fc da Costal Il990l: iHelsdon fc Ponman 200l; 

l2005h . A^ systematic ob- 
axy distribution 
in selected zones of the sky has been carried out by 
different teams, leading to complete surveys and mor- 
phological catalogues of some loose groups of galaxies 
and n earby clusters (iBinggeli. Sandage. fc TammannI 



Kelm. Focardi. fc Sorrentinol [2005^ 
servational work to map the LSB 



19851: Karachentseva. Karachentsev, fc Boe rngen 



Ichikawa . Wakamatsu, fc Okamura 1986; Davi es et al. 



1985 



1988 



Ferguson 1989; Ferguson fc Sandagel 19901 : IJerien fc Dressleij 
1997. : .Seeker fc Harris ,19971 ) . 



These morphological surveys serve as a basic reference 
to any further spectrophotomet ric a n alysis of individ- 
ual gal axies tBothun fc Mouldl 1 19881: iBrodie fc Huchra 



Cellone. Forte fc Geislei 



Seeker. Harris fc Plumnieil 119971 : ICellond 1 19991 : 



Held fc Mould 



aggregates so far fe.g. .Hilker et al. 


I999I: Drinkwater et al. 


2001 


: Conselice. Gallagher. & Wv 


se 


2001 : Deadv et al. 


2002 


; iMieske. Hilker. fc Infantel 12004 


; iGavazzi et all l2005l: 


Sabatini et al.l 20051). 



Smith Castelli et al. I [2008). However, efficient detection 
and accurate observation of LSB galaxies still remain 



A complementary view may be gained through the 
study of smaller groups. In fact, the wide range of densi- 
ties which characterizes these aggregates makes them the 
natural link between galaxy clusters and the field. Detailed 
mapping of the distribution and nature of low-mass galaxies 
in small groups will fill the "void" between fully relaxed 
systems (like actually the case of NGC 5044 group, e.g. 
[Forbes 2 0071) to very loose and possibly unbound aggregates 
ICampos. Mendes de Oliveira. fc Boltd[20oi : iRoberts et all 
l2004h . Besides probing the properties of dwarf galaxies in 
different environments, these have the advantage that even 
a moderate-sized sample would be fairly representative of 
the whole group population. At the same time, depth effects 
would be minimized allowing a better analysis of distance- 
dependent quantities. 

In this work we want to further follow up a long- 
range study on the low-mass LSB galaxy population of 
the NGC 5044 group. In particular, after assessing group 
morphology and membership in previous contributions 
(|Cellone fc Buzzoni|[200ll . l2005D . we would like to tackle here 
the problem of galaxy evolutionary properties, according 
to a multiwavelength observational approach that includes 
integrated and surface-brightness multicolour photometry, 
further complemented in most cases with a spectroscopic 
input. Our analysis will rely on original stellar population 
synthesis models, to which refer galaxy data in order to lead 
to a convenient and physically self-consistent picture of the 
galaxy evolutionary status for the NGC 5044 group. 

In this framework, we will arrange our discussion by 
presenting the observed database in Sec. 2. Its morpholog- 
ical characterization will be carried out in Sec. 3 by fit- 
ting galaxy surface brightness with a ISersid l|l968h profile. 
T hese results in most cases refine our previous discussion 
in lCellone fc Buzzoni! (|2005| ) leading also to a homogeneous 
morphological classification of the full galaxy population 
in the NGC 5044 group. Together with up-to-date redshift 
measurements, the revised morphological parameters proved 
to be a useful additional piece of information to constrain 
group membership and eventually assess the overall physical 
properties of the galaxy group as a whole. As a central step 
in this direction, in Sec. 4 we study galaxy distribution in 
different magnitude and colour domains. Starting from ap- 
par ent magn i tudes and morphological types, a match with 
theH uzzon 1 (I2OO5I) template galaxy models also allows us 
to lead to a realistic estimate of galaxy stellar mass and a 
reference birthrate figure for the galaxy group as a whole. 

The spectroscopic properties for our sample are finally 
discussed in some detail in Sec. 5, where Lick narrow-band 
indices are derived for most of the observed galaxies. The 
diagnostic diagrams compare a-element features, like Mag- 
nesium and Calcium, versus Iron and Balmer line stregth, 
also including the contribution from Carbon molecules like 
CH (G band) and C2. We will discuss our results and sum- 
marize our main conclusions in Sec. 6. 
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2 OBSERVED DATABASE 

Our galaxy sample consists of a total o f 79 mostly dwarf and 
LSB g alaxies, mainly selected from the lFerguson fc Sandaeel 
l|l990 ll catalogs, and representative of the faint galaxy 
population surrounding the standard elliptical NGC 5044, 
in the range — 18<Mb^ — 11 magQ regardless of mor- 
phology. Johnson BV photometry and priz imaging in 
the Gunn system (iThuan fc Gunn(ll976l : IWade et al.lll979l : 
[Schneider. Gunn fc Hoessellll983D . as well as mid-resolution 
{R = 500-1000) spectroscopy for a subsample of 24 objects 
have been collected during different observing runs from 
1996 to 2000. Specifically, 40 objects have been observed 
during two observing campaigns (on the nights of Apr 16- 
17, 1999 and Apr 29-May 1, 2000) at the Eso 3.6m telescope 
of La Silla (Chile), while previous extended observations at 
the 2.15m telescope of the Casleo observatory, in San Juan 
(Argentina) were carried out along three observing runs (on 
the nights of May 10-13 1996, Apr 8-10 1997, and Mar 19- 
21 1999) providing supplementary data for 57 galaxies, 18 
of which in common with the Eso sample 



2.1 Imaging 

ESO observations have been carried out with EFOSC2, 
equipped with a Loral 2k CCD in a 2 x 2 binned mode 
providing a platescale of 0.32 arcsec pixel-^ The 5.3' x 5.3' 
field of view allowed in most cases to image more than one 
galaxy within each frame. A t otal of 24 fi elds were imaged 
in the griz bands (see Fig. 1 in lCellone fc Buzzoni 2005, for 
the exact location map), including 33 known low- luminosity 
galaxies, plus the bright SbLII NGC 505 4, NGC 5044 itself 
and 6 newly discovered LSB gala^cies fsee lCellone fc Buzzonil 
I2OO5I ). Atmospheric conditions were photometric all the way, 
with sub-arcsec seeing during the first run, and a poorer 
performance (FWHM > 1.5 arcsec) in the 2000 run. In 
case of multiple exposures, a final image of the field was 
obtained by stacking the individual frames after all pro- 
ce ssing steps were completed. Standard stars from t h e lists 
of ISchneider. Gunn fc Hoessell ^983, ) and J0rgensenl (|l994l ') 
were also observed during each run for calibration purposes. 

Johnson BV imaging at the Casleo telescope has 
been carried out, on the other hand, during two runs in 
1996 and 1999. The telescope was equipped with a Tek- 
tronix 1024x1024 CCD, providing a 9' circular field of view 
in direct-imaging mode, with a platescale of 0.83 arcsec 
pixel" ^. Standard st ars for magnitu de calibration were se- 
lected from the list of lLandoltl(|l992h . Seeing conditions were 
typically poorer than Eso observations, ranging between 2.0 



1 For the NGC 5044 group a distance modulus (m-M) = 31.96- 
5 log(hioo) can be estimated, acco rding to the mean spectros copic 
redshift of all group members in ICellone fc Buzzonil ||2005| ) . For 
-ffo = 75 kms~^ Mpc~^ this leads to a value of (m — M) = 
32.58 mag, that we will adopt throughout this paper. 
^ Here, and throughout the paper, the prefix "N" in our 
name coding of galaxies stands for the catalogue number in 
[Ferguson fc Sandagel iWdd) . A supplementary letter "A" , "B" , or 
"C" to the standard catalog numbe r refers to the newly discov- 
ered LSB galaxies of lCellonel l l 19991) : ICellone fc Buzzonil {Sool), 
and this paper, maintaining the reference number of the closest 
bright galaxy. 



and 2.8 arcs ec. Parti a l resu lts from the 1996 data have been 
presented in lCellonel (|l999l 'l. 

Image processing of both Eso and Casleo data was 
done using iRAljfl, complemented with a few of our own 
FORTRAN routines. Each bias-corrected frame was twilight 
flat-fielded, while residual fringe patterns on Eso i and z 
images were corrected, mostly within a final ~ 1% accu- 
racy level, by su btraction of the appropriate templates (see 
ICellone fc Buzzoni 2005. for more details on the procedure). 
Cosmic rays were cleaned up using the iraf task COSMI- 
CRAYS, and the sky background, fitted with a tilted plane, 
was finally subtracted to obtain the final images of each field. 

The photometric reduction procedure yielded a nominal 
figure (cr ~ 0.001 mag) for the internal magnitude uncer- 
tainty of bright galaxies, being the total photometric error 
dominated throughout by the external uncertainty in the 
zero-point calibration. Overall, for a y ~ y ~ 16 galaxy 
we estimate a full magnitude uncertainty of the order of 
a ~ 0.03 mag, a figure that may raise to a ~ 0.06 mag for 
the faintest {g V ^ 21) objects (a 0.10 mag for Casleo 
data). 

A check of internal self-consistency of the BV photome- 
try has been made possible by the combined observations of 
galaxies N49 (V = 16.5) and N83A (V = 20.2), in common 
to the 1996 and 1999 runs. For the first bright object, the 
coincidence was excellent, as both B and V isophotal mag- 
nitudes and surface brightness have been reproduced within 
~ 0.004 mag, and ~ 0.01 mag arcsec"^, respectively. Much 
poorer is the match of N83A, instead, a very faint dSph 
galaxy. In the latter case, in fact, repeated V photometry 
resulted in a nearly negligible offset of 0.06 mag, that raised 
however to 0.35 mag for the B band. A similar figure has 
been found for the surface-brightness measurements, with a 
difference of 0.002 and 0.45 mag arcsec"'^ in V and B, re- 
spectively. This warns of the fact that photometric param- 
eters of very faint galaxies may actually show considerable 
errors. 

2.1.1 Johnson to Gunn magnitude conversion 

In order to ease a more homogenous discussion of the whole 
galaxy sample one would like to convert Casleo BV pho- 
tometry into Eso Gunn system. To this aim we took ad- 
vantage of the 18 galaxies in common between the two sub- 
samples, as summarized in Table [T] For these galaxies, in- 
tegrated magnitudes within one g-effective radius, as iden- 
tified by the Sersic fitting profile (see Table IXTI) . have been 
computed matching Casleo BV and Eso gr photometry. 

The linear fit to these data is reported in Table (2] One 
has to remark, however, that the strong clustering of the 
data in the colour domain (see Fig. [T]), poorly constrains 
the relations of transformation. Alternatively, more stan- 
dard sets of empirical conversion relationships can be found 
in the literature, mainly relying on the observation of stel- 
lar grids. This is th e case , for instance, of the works by 
iJorgenseni (|l994l ) and lKentI l(l985l ). also reported in Tabled 

^ IRAF is distributed by the National Optical Astronomy Obser- 
vatories, which are operated by the Association of Universities for 
Research in Astronomy, Inc., under cooperative agreement with 
the National Science Foundation. 
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Table 1. Galaxy sample in common to Casleo and Eso observ- 
ing runs 



Name 


[arcsec] 


g 


Aperture 
r 


magnitude 
V 


B 


N30 


10.90 


15.939 


15.526 


15.835 


16.712 


N34 


7.19 


16.829 


16.496 


16.684 


17.595 


N42 


17.49 


15.723 


15.435 


15.508 


16.342 


N49 


8.11 


16.472 


16.422 


16.479 


16.861 


N50 


7.16 


15.938 


15.524 


15.811 


16.588 


N54 


18.36 


16.487 


16.214 


16.404 


17.269 


N54A 


4.32 


21.569 


21.310 


21.388 


22.389 


N55 


5.26 


20.151 


19.757 


20.021 


20.636 


N56 


7.07 


19.481 


19.182 


19.291 


20.196 


N62 


7.76 


19.840 


19.470 


19.261 


20.429 


N70 


10.76 


17.810 


17.428 


17.711 


18.680 


N70A 


5.45 


20.997 


20.587 


20.837 


21.527 


N75 


7.74 


16.009 


15.652 


15.915 


16.825 


N83 


12.52 


17.300 


16.901 


17.094 


18.120 


N83A 


7.20 


20.356 


20.086 


20.170 


21.039 


N109 


7.30 


18.301 


18.066 


18.207 


18.916 


N153 


12.04 


15.475 


15.061 


15.308 


16.206 


B3 


2.41 


18.346 


17.755 


18.226 


19.741 



Table 2. BV vs. gr conversion relationships 

Least-square fit to the 18 galaxies in common 

g-r = 0.33 (B-V) +0.05 (a,p) = (0.08 mag, 0.68) 

±9 ±8 
B-g = 0.78 (B-V) +0.03 (cr, p) = (0.10 mag, 0.86) 

±11 ±10 



Buzzoni (2005) 










g-r = 0.78 (B-V) -0.25 


(A, 


a) -- 


= (-0.10 ma 


g, 0.13 mag) 


B-g = 0.78 (B-V) -0.02 


(A, 


a) -- 


= (0.05 mag 


,0.11 mag) 


J0rgensen (1994) 










g-r = 1.01 (B-V) -0.52 


(A, 


a) -- 


= (-0.03 ma 


g, 0.18 mag) 


B-g = 0.50 (B-V) +0.23 


(A, 


a) -- 


= (0.06 mag 


, 0.13 mag) 


Kent (1985) 










g-r = 0.98 (B-V) -0.53 


(A, 


a) -- 


= (0.00 mag 


, 0.17 mag) 


B-g = 0.59 (B-V) +0.19 


(A, 


a) -- 


= (0.01 mag 


, 0.12 mag) 




B-V 

Figure 1. Gunn vs. Johnson system transformation for the 18 
galaxies in common between ESO and Casleo samples. For each 
object, g,r,V, and B aperture magnitudes (and the correspond- 
ing colours) refer to a fixed effective radius plf^ as from the 
(/-band Sersic fitting profile, according to Table [T] Dott e d and 
das hed lines a r e the relations of transformation by iKenj lll985l ') 
andljergensen l|l994h . respectively, while solid line is the adopted 
iBuzzon il 1I2OO5I) calibration. The latter is explicitely reported in 
each panel, together with the mean uncertainty in converting 
{B — V) to {g — r) and (B — g) colours. Marker size in both 
panels is proportional to galaxy V luminosity. Note the bunched 
distribution of the calibrating galaxies, that closely traces the 
{B — V) distribution of the whole Casleo sample, as sketched by 
the histogram in the lower panel. 



A further set of fully theoretical conversio n equations has 
been considered in the table, relying on the lBuzzonil (|2005l ) 
template galaxy models. The latter calibration may in prin- 
ciple be more suitable for our aims, as it better accounts 
for the slightly different locus of stars and galaxies in the 
colour domain, given the "broader" spectral energy distri- 
bution (SED) of the latter. 

The output of the different transformation sets is com- 
pared with our galaxy distribution in Fig. [1] None of the lit- 
erature relations seems to suitably account for galaxy con- 
version along the entire colour range. On the other hand, 
one has also to consider that the bunching group of com- 
mon objects in Table [T] is fairly representative of the bulk 
of Casleo galaxies, as well (see the overplotted histogram 
in the lower panel of Fig. [T|, and the few deviating tar- 
gets at the most extreme colour edges are in fact among the 
faintest objects in the sample, possibly with highest internal 
uncertainty. To a closer analysis, and within the large scatter 
of the observations, on e can not i ce a m arginally more con- 
sistent match with the iBuzzonil (|2005l ) calibration, and we 
eventually decided to adopt this equation set for our Casleo 
sample to be converted to Gunn magnitudes. According to 
Fig. [1] the (unweighted) external uncertainty provided by 



the lBuzzonil (|2005l ) conversion equations (in the sense "ob- 
served" - "predicted") amounts to A(g — r) = —0.10 ±0.13 
and A(B - g) = +0.05 ± 0.11 mag. 

2.2 Spectroscopy 

EFOSC2 has also been used in spectroscopic mode for Eso 
mid-resolution observations for a sub-sample of 24 galax- 
ies (including NGC 5044 itself, the central galaxy of the 
group). Spectra along the 4300-6400 A wavelength interval 
were obtained through a 1 arcsec longslit with Eso grism 
#8 and a 6 A FWHM resolution {R ~ 1000) sampled at a 
scale of 2.1 Apixel"^. When possible, a second target galaxy 
was included on the same spectrum frame of the main ob- 
ject. When no catalogued galaxy could be used as second 
target, we considered any likely background galaxy within 
the slit; six such object s were observed in this way (see 
ICellone fc BuzzonillioOSl . for details). 

The Eso sample includes virtually all (three out of 
four) galaxies observed at Casleo during the 1997 run in 
spectroscopic mode. The Casleo observations were carried 
out with a Boiler & Chivens spectrograph equipped with a 
300 line mm~^ dispersor grid, providing a FWHM resolution 
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of 9.5 A (_R ~ 500) along a bluer wavelength range (namely, 
from 3500-5700 A) compared to Eso, sampled at bins of 
4.4 ApixeP^ 

Each 2-D spectrum in our galaxy sample was bias- 
subtracted and flat-fielded via calibration spectra of an halo- 
gen lamp. One-dimensional spectra were extracted using 
IRAF standard routines, and wavelength-calibrated by means 
of He-Ne-Ar lamp technical exposures. Flux calibration of 
Casleo and Eso (1999 run) spectra were carried out by 
means of the observation of spectrop hotometric standard 
stars from the lBaldwin fc Stond (|l984l ) catalog. Calibration 
of Eso 2000 o bservations relied instead on s tandard stars 
from the list of iGutierrez-Moreno et ahl l|l988l ). 

Finally, individual 1-D spectra were coadded to obtain 
the fiducial spectrum of each target. Cross-correlation with 
the spectrum of NGC 5044, used as a template, provided 
eventually a measure of the redshift of each object in the 
ESO s ample, as we already discussed in lCellone fc Buzzonil 
l|2005h . A redshift of cz = 2351 ± 71 kms"^ was derived, 
independently, for galaxy N29, the only one observed at 
Casleo with no Eso counterpart. 



3 MORPHOLOGICAL PARAMETERS 

An accurate morphological study for 33 galaxies in our 
sampl e has already been undertaken in ICellone fc Buzzonil 
(12003), providing a (re) classification and membership esti- 
mate of most objects on the basis of their image properties 
and, wherever possible, of the available spectroscopic red- 
shift. Taking previous analysis as a reference, we want here 
to complete our review for the whole galaxy set. 

We took advantage for our classifica tion of the " objec- 
tive" shape parameters, as provided by a lSersid (| 19681 ) fit of 
radial surface brightness profile (/i(p)), i.e. 

p = ^io + 1.086 (^^^ . (1) 

In this scheme, three parameters constrain galaxy morphol- 
ogy, namely a central surface brightness (/io), a scale radius 
(po), and a "shape index" n (being, as a reference, n — 0.25 
for the standard de Vaucouleurs profile), which discriminates 
between "spiky" (n < 1) and "cored" (n > 1) galaxies. 
While many bright dE/ dSO do show c omposite structure 
(i.e. "bulge" + "disk" , see ICeUond 1 19991 : ICeUone fc Buzzonil 
l200lf ). we did not attempt here to make any profile decom- 
position; Sersic shape parameter n thus traces the global 
morphology of each galaxy. All the calculations made use 
of the jr-band or the l/-band observations for the Eso and 
Casleo subsamples, respectively. 

Given the different PSFs between the Eso and Casleo 
observations, instead of trying to correct for seeing effects, 
we cho se a simpler — and safer — approach, foUowing lCellong 
||1999D . who showed that seeing induced errors on the fit- 
ted Sersic parameters tend to be negligible when an in- 
ner cutoff radius ~ 2x FWIfM is used for the fits (see 
also iGavazzi et al.ll2005l ). An outer cutoff at a radius where 
S/N ~ 1 prevents against systematic errors due to an im- 
perfect sky subtraction. While the choice for the inner cutoff 
turned out to have no impact on the Eso data, thanks to 
their superior seeing, some limitation might be expected, in 



principle, for the fit of Casleo galaxies, one third of which 
being comprised with their scale radius within 2x FWIfM. 

A summary of the results for the whole galaxy sample 
is displayed in Tables and [MFI 

In addition to the fitting morphological parameters (po, 
po and n appear, respectively in col. 8, 9, and 10 of the 
tables), we also provided a more direct estimate of galaxy 
size, assumed to coincide with the isophotal radius (P27) at 
fi(g) — 27 magarcsec"^, and of effective radius (po), which 
encircles 50% of the luminosity within P27 (see cols. 6 and 7 
in the tables, respectively) 

The 18 galaxies in common between the Eso and 
Casleo subsamples provided a useful cross-check, allowing 
us to consistently compare the V vs. g fits. For the measured 
values of pe, this is shown in the upper panel of Fig. [51 where 
one can appreciate a nice relationship in place between the 
two sets of observations with just one evident outlier, that 
is galaxy N62 among the faintes t and most vanishing ob - 
jects in the sample (see Fig. 2 in lCellone fc Buzzonil [ioosi '). 
After rejecting this object, we have that Casleo effective 
radii match the corresponding Eso figures within a ±11% 
relative uncertainty. An external check of the accuracy in 
the fitting procedure can be obtained from the analysis of 
the lower panel of Fig. [51 where the "observed" value of 
Pc is matched with the corresponding parameter inferred 
from the Sersic fit (pf ')|f| The two estimates agree within a 
±9% relative scatter, after a 3-a rejection of three relevant 
outliers, namely the two dSph galaxies N94A and B (from 
the Casleo sample) and the (background?) elliptical N139 
(from the Eso sample), as singled out in the figure. Regard- 
ing the shape parameter n, which is particularly sensible 
to differing seeing conditions and sky-subtraction errors, we 
also obtain a good agreement ((An) — — 0.07±0.04) between 
Eso-Casleo samples when the 12 brighter (527 < 18) galax- 
ies are considered, while a poorer match ((An) = 0.23±0.12) 
is attained for the 6 fainter systems. 

It is of special interest to explore the n-index distribu- 
tion across the Hubble/de Vaucouleurs morphological type 
of our galaxies. The latter has been inferred from a careful 
"eye-driven" standard classi fication of the original ima ges, 
complementing the previous ICellone fc Buzzonl (|2005h re- 
sults (see the "CB05" column in Tables IAT1 and I A2 p . Given 
a better observing material, our typ es refine and update, 
in most cases, the original scheme by [Ferguson fc Sandagd 
(1990) (column "FS90" in the tables). At the same time, 
our revised morphological classification led membership 
re-assessment for galaxies with no redshift available (see 



■* Note that among the Casleo galaxies, a more careful inspection 
of the observed fields also led us to discover 6 more LSB galaxies 
(all consistent with a dSph morphology), not reported ever. For 
reader's better convenience, their coordinates are summarized in 
Table lA3l of the Appendix. 

^ The aproximation of Pg^i with p27 might lead of course to a 
slightly underestimated galaxy total luminosi ty, an effect mostly 
contai ned within ~ 0.2 mag, as shown by ICellone &: Buzzonil 
1I2OO5I . see Fig. 5 therein). 

^ Given a Sersic scale length parameter, po, the fitting effective 
radius pc can be defined as Pe/po = '^"i where the parameter 
w = to(n) comes from the (numerical) solution of the relevant 
relation r(2/n)/2 = ■y{2/n,w), with F and 7 being respectively 
the complete and incomplete Gamma functions. 
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Pe(g) [Eso] 




[arcsec] 

Figure 2. Upper panel: A combined comparison of the ob- 
served effective radius pe (in arcsec) in the V and g bands for the 
18 galaxies in common between Eso and Casleo samples. The 

two measures are consistent within a ±11 % relative uncertainty. 

[51 

Lower panel: Observed (pc) vs. computed (pe ) values of the ef- 
fective radius, the latter as from the Sersic fitting profile, for the 
whole (ESO-|-Casleo) sample of 79 galaxies. The two estimates 
agree within a ±9 % relative scatter. Marker size is proportional 
to galaxy g oy: V luminosity, respectively, with Casleo objects 
plotted as dots, and Eso objects as triangles. See the text for a 
brief discussion of the few outliers in both panels. 



ICellone fc Buzzonill2007l l. A ne w set of radial velocity mea- 
surements, recently provided bv lMendel et al. ||2008), raised 
to 45 the number of galaxies with available redshift in our 
sample. In most cases, the morphologically assigned mem- 
bership status (see the corresponding code, rric, in col. 2 of 
Tables[IT1and lX2)) was confirmed by the new redshifts, while 
just for three galaxies it had to be changed (from rric. = 3 
to rUc — 1), leading also to changes in their respective mor- 
phological types (as from col. 5 of Tables IXTI and 1X2)) . 

The match of the refined morphological types with the 
Sersic shape index is summarized in Fig. (3] As expected, 
the n-index properly accounts for the disk vs. bulge rela- 
tive contribution to galaxy luminosity. In particular, bulge- 
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Figure 3. Galaxy distribution according to the Sersic shape 
fitting parameter "n" of eq. JT}, as reported in Table lAll and 
rA2l For the galaxies with both CASLEO and Eso observations the 
latter data have been used. Compared to a perfect exponential 
case (n = 1), a "convex" surface-brightness radial profile has 
to be expected for n > 1, while a "concave" one is generated 
for n < 1, as labelled in the top panel, that collects the whole 
sample of 79 objects. The lower panels disaggregate the galaxy 
population according to the morphological classification. See text 
for a discussion. 



dominated systems (E/dE+SO/dSO) are shown to display, 
on average, a "concave" (n < 1) surface-brightness profile, 
while disk-dominated systems (Sa/Sd) span the full range 
of the n index according to a wider disk/bulge luminosity 
partition. A shallower brightness profile also characterizes 
dwarf spheroidal (dSph) systems, where a cored structure 
likely leads to a "convex" (n > 1) shape index. A pure ex- 
ponential profile (n ~ 1) is, on the contrary, the distinctive 
feature of later-type galaxies (Im/dl), that lack any clear 
nuclear condensation. To much extent, such a morpholog- 
ical segregation for the Sersic shape index is the ultimate 
responsible for the observed trend of n with galaxy luminos- 
ity (e.g. [Cellone 1999). As we will see in the next section, 
in fact, early-type (low-n) systems are among the brightest 
group members, while dSph (high-n) galaxies preferentially 
populate the faint-end tail of the group luminosity function. 
On a similar argument, the same effect neatly stems, as well, 
from a study of the no vs. n Sersic parameters, like in Fig.|4l 
The plot shows, in addition, that early-type profiles ac- 
tually tend to smoothly match the standard de Vaucouleurs 
case (n — >■ 0.25) as far as galaxy luminosity (and accordingly 
no) brightens up reaching the distinctive range of "standard" 
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Figure 4. The central surface brightness (^0(5)) is compared 
with the shape parameter n, both as from the g- or V-band 
Sersic fitting profile for the whole galaxy sample (see Table lAll 
and IA2|| . In lack of Eso observations, Casleo V data have 
been used, after converting to g magnitudes according to the 
adopted calibration of Table [2] The three overplotted curves 
mark the locus for fixed mean effective surface brightness, namely 
{p.ge) = 23 magarcsec"-^ (middle dashed curve), and {fige) = 20 
and 27 magarcsec"^ (upper and lower dotted curves, respec- 
tively). Galaxy marker depends on morphological type, as labelled 
on the plot. Note a clear morphological segregation of the dif- 
ferent groups, with a prevailing presence of dSph's among the 
LSB galaxy component, while ellipticals are among the bright- 
est members approaching the standard de Vaucouleurs profile for 
n -> 0.25. 



ellipticals, as confirmed by the straight L — n observed re- 
lationship. At the faint end, dSph's display a wide range 
in n, while their central surface brightnesses remain almost 
constant at ^Q{g) ~ 25 mag arcsec"'^. 



4 PHOTOMETRIC PROPERTIES 

The Gunn griz magnitudes and the Johnson BV photome- 
try provide a minimal but efi'ective set of measures to probe 
galaxy SEDs along the 4400-9000 A wavelength range. In ad- 
dition to the morphological piece of information, in fact, a 
multicolour study of integrated luminosity of our targets, as 
well as of their surface brightness distributions could provide 
us with important clues to tackle the distinctive evolution- 
ary properties of the galaxy population in the NGC 5044 
group. 

Again, our final results are collected in Table lAlla nd 
IA2I respectively for the Eso and Casleo observations Q In 
both tables, the total apparent magnitude (encircled within 
the ^ = 27 magarcsec"^ isophote in the g and V bands, re- 
spectively) is reported in col. 11, together with the mean sur- 
face brightness within the same isophotal radius, and within 
one effective radius (cols. 12 and 13, respectively) according 
to the corresponding values of p27 and pc. Our output is 
finally completed with the griz colours (cols. 14 to 19 in 

^ In spite of the higher internal uncertainty (see Sec. 2), note 
that magnitudes and colours in Tables lAll and IA2I are given with 
a nominal 3-digit precision simply for graphical purposes. 
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Figure 5. Apparent (g — r) colour distribution of Eso-f Casleo 
galaxy sample. Only likely members ("mc" code 1 and 2 of Ta- 
ble |^l] and |X2]| are considered. These 59 galaxies (upper panel) 
are disaggregated in the different morphological groups alon g the 
differe nt panels, as labelled. Mean colours as from the Buzz onil 
1I2OO5I ) tem plate galaxy models, matched to the observations ac- 
cording to ISchlegel. Finkbeiner. &: DavisI (1998) reddening esti- 
mate, are marked on the top by small arrows. These are to be 
compared with the mean observed colours of each morphological 
class (as from Table [Sjl, as marked (small arrows in each panel). 



Table IXTj) and (B - V) (cols. 14 and 15 in Table 1X2)) across 
the same relevant apertures. Unless explicitely stated, note 
that no correction fo r Galactic reddening has been intro- 
duced. According to iBurstein fc Heile3 (|l982l ). the colour 
excess in the sky region around NGC 5044 amounts to 
E(yg — r) ~ E(B — 1/) ~ 0.03 mag , a fi gure that may raise to 
^ 0.07 mag according to the iSchlegel. Finkbeiner. fc Davis! 
(|l998h reddening map. 



4.1 Colour and magnitude distribution 

The colour distribution in the plane of integrated (g — r) 
for the whole sample of 59 "likely member" (membership 
code rric < 2 in Tables lAll and IA2|) galaxies with available 
colours is displayed in the upper panel of Fig. (5) In the 
other panels of the figure we also disaggregated the galaxy 
distribution according to homogenous morphology groups. 
Again, a clean overall trend can be recognized, with a colour 
shift from "red" to "blue" systems along the morphological 
sequence dE — > dSO dSph — >■ Sabc — >■ dl. The mean colours, 
according to Table [3] are also marked in each panel, and 
consistently compare with the theoretical predictions from 
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Table 3. Mean observed colours for the Eso+Casleo galaxy 
sample'"^ 



. Eso+Casleo sample . 



Type 


((9-r)>W 


no. of 






galaxies 


dE 


0.401±0.082 


22 


SO 


0.408±o.o76 


11 


dSph 


0.352±o.o9s 


16 


Sa/Sd 


0.327±o.o67 


2 


Sm/Im 


0.203±o.i67 


8 


All 


0.360±o.iis 


59 



Only likely member ga laxie s ar e co nsidered (i.e. with member- 
ship code mc < 2 in Table ED and E^ . No correction for Galactic 
reddening has been applied. 

O Mean colour within the ^l{g) = 27 magarcsec"^ isophote. 



iBuzzonil (120051 1 (the arrow sequence in the upper panel of 
the figure) once considering the reddening shift. 

Whithin the whole colour distribution of Fig. O one 
has to notice the key location of dwarf spheroidals, largely 
overlapping the apparent colour range of spirals and el- 
lipticals but with slightly bluer colours compared to SO 
systems. Like for the Loc al Group counterparts (see, e.g. 
iTolstov. Hill, fc Tosillioogl . for an updated review), this fea- 
ture actually accounts for the "bivalent" nature of these sys- 
tems, bridging the morphological look of bulge-dominated 
systems and the composite photometric properties of disk- 
dominated galaxies, certainly reminiscent of a complex star 
formation history. 

The galaxy distribution across the g vs. {g — r) c-m di- 
agram is displayed in Fig. [6] The full sample (79 galaxies) 
has been plotted, marking however with solid symbols only 
the likely member galaxies (membership code nic < 2 in 
Tables lAll and IA2|) . In order to reach a better sampling 
of the overall lu minosity f unction of the cluster, we also 
pic ked up from the Ferguson fc Sandagc (1990) (50 galaxies) 



and I Mendel et al] ( 20081 ) (46 galaxies) catalogs all the other 



likely or confirmed member galaxies (see Table [5] for their 
identification) not included in our observations. For these 
galaxies we converted the published B photometry into g 
magnitudes, according to our Table [5] calibration. As no di- 
rect colour information is available for this subsample, we 
framed these galaxies in Fig.[6]together with the five Casleo 
objects lacking (B — V) informationlf] 

Once considering the extended sample of all the 



iFerguson fc Sandagd (|l990l ) and lMendel et al.l (|2008l ) galax- 
ies, the diagram shows an evident morphology /luminosity 
segregation within the different galaxy groups. As for the 
two leading systems (namely NGC 5044 itself, of type E, 
and the Sb spiral NGC 5054), the bright tail of the galaxy 
population actually consists of a balanced mix of standard 
spirals and ellipticals, while a prevailing SO population ap- 
pears at absolute g magnitudes around M{g) ~ —18 ± 1.5. 
Dwarf ellipticals follow at fainter magnitudes, sharing the 



^ For mag nitude transformation of Casleo. [Ferguson fc Sandagd 
II1990I ') and iMendel et al. ] 120081 ') galaxies we adopted a reference 
(B — V) ~ 0.8 ± 0.3. This reflects into a g magnitude uncertainty 
of roughly 0.3 mag in the framed points of Fig. |6l 
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Figure 6. colour-magnitude diagram for the 74 galaxies of the 
Eso+Casleo sample with available (g — r) or {B — V) colour. 
Solid markers refer to the likely group members (membership 
code rric < 2 in Table lAl] and |A2) | . A supplementary set of five 
Casleo gal axies from Table IA2 I plus 50 likely member galax- 
ies from the [Ferguson &: Sandagg lll990l) original cata log, and 46 
supplementary members from the lMendel et al] ||2008| ) survey, all 
lacking the colour information, have been added within the dotted 
box (with little random scatter for better reading) by converting 
V or B to <; magnitudes via Table [2] calibration (see, in addi- 
tion, footnote (si . A distance modulus (m — M) = 32.58 mag has 
been adopted to obtain absolute g magnitudes. No correction for 
Galactic reddening has been applied to the data; the reddening 
vector is however reported bottom left in the plot. Photometric 
errors on {g — r) colours are between a(g — r) ~ 0.04 and 0.06 mag 
along the spanned magnitude range. Some outstanding objects, 
discussed in the text, are singled out and labelled. Star markers 
in the bottom line indicate the r eference colour s for stars of di f- 
ferent spectral type, according to lStraizvs Sz Sviderskienei l|l972l l. 
as labelled. 



bulk of the galaxy population at intermediate luminosity 
{M(g) ~ — 15 ± 2) with dwarf irregulars. Definitely, the 
low-luminosity tail of galaxy distribution coincides with a 
bunch of dwarf spheroidals, by definition, all fainter than 
M(g) > — 14 and also standing out for their extremely low 
surface brightness (fj-oig) ^ 25 mag arcsec"^, see Fig. |4]). 
The dSph's clearly extend the colour-magnitude relation 
traced by early- type members down to M{g) f» —11, with a 
scatter that is just mildly larger (likely due to their larger 
pho tometric errors) than the s catter at brighter magnitudes 
(see lSmith Castelli et al.ll201ll . for an in-depth discussion on 
this topic). 

Just on the basis of their location in the c-m diagram 
of Fig. [6l it is interesting to note that most of the "possi- 
ble" {nic — 3 entries in Table lAll and IA2[) group members 
might in fact genuinely belong to the system. If confirmed by 
spectroscopy, then the dE/Im/dSph component of the clus- 
ter could even further increase. However, this can certainly 
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Figure 7. Upper panel - The g-band luminosity function for 
the 141 bona /ide member galaxies (namely 59 objects from the 
present st udy, as fro m Tab le |3] plus 50 nxc < 2 members from 
lFerguso~ fc Sanda gj lll99Cll) plus 3 2 spectroscopically confirmed 
members from iMendel et al.l ||2008') with available B photometry. 
The thick solid line is the Schechter function for the global sample, 
accord ing to the STY method of ISandage. Tammann. fc Yahill 
1I1979I I. An arbitrary normalization factor has been applied to 
the curve such as to rescale to the observed 141 galaxies. The 
global a — Mg fitting parameters, together with their la confi- 
dence ell ipse are also reported in the top left inset, comparing 
with the IZandivarez fc Martined l l20lj) general figures from the 
SDSS data (big diamond with error bars). The nominal fitting 
parameters for our early- and late-type galaxy subsamples are 
also marked in the plot with letters "E" and "L" , respectively. 
Lower panel - The total luminosity distribution is split into the 
three main components of early- (E-I-SO), late- type (Sa-Im) sys- 
tems, and in the dSph component as well, as labelled. Note that 
the bright tail of the galaxy population actually consists of a bal- 
anced mix of standard spirals and ellipticals while dEs and dSph 
prevail at the faint-end tail of the magnitude distribution. For the 
sake of reference, the nominal Schechter fit for each of these sub- 
samples, according to the previous STY procedure, is reported in 
the upper panel, as labelled. 



not be the case for galaxy N139, a clear outlier in the plot 
and more likely a background standard elliptical placed at 
z ~ 0.35 acco rding to its expected k-corrected colours (e.g. 
lBuzzoni|[l995l '). 

The distinctive features about the group galaxy popu- 
lation more clearly emerge as far as the whole population 
of 141 bona fide member galaxies is considered to build up 
the group luminosity function, as displayed in Fig. [T] The 
tick so hd line in the upp er panel of the figure represents the 
global ISchechted (Il976|) fit derived with the STY method 
(jSandage. Tammann. fc Yahill 1 19791 '). This leads to a value 
for the estimated parameters of 
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Figure 8. The (g — r) vs. (g — i) colour diagram for the 40 galax- 
ies in the Eso sample. Likely group members ("rric" class 1 and 
2 of Table \Kl\ and IX2t have been singled out as solid markers. 
Big solid squa res indicate the expected colours for the 15 Gyr 
iBuzzonil 112003) template galaxy models, as labelled. For the Im 
model, the dashed arrow traces the back-in-time colour evolution 
up to an age of 1 Gyr. The solid curve marks the reference lo- 
cus for stars of different spect ral type, as labelled, according to 
IStraizvs fc SviderskienS l|l972h . Data have not been corrected for 
Galactic reddening; the reddening vector is however reported bot- 
tom right in the plot. See text for a full discussion. Representative 
error bars for the data are of the order of the biggest marker size. 



As a guideline, the nominal fits to the early- and late-type 
galaxy populations, as well as to the dSph component are 
also added to the panel, although within a much larger for- 
mal uncertainty, given the lower sample size. 

The Schechter parameters derived for the total 
sample are well in agree ment with the results of 
IZandivarez fc Martined (|201ll ). who derived the luminosity 
function of galaxies in groups from the SDSS Data Release 7. 
In their work, these authors report the multicolour Schechter 
parameters for groups of different mass. After converting 
their "'^pab SDSS magnitudes in the app ropriate mass range 
to our magnitude system, according to iBlanton fc Roweig 
(|2007l ), and rescaling consistently to our Ho value, we ob- 
tain 



[Ms*,a]sDSS = [-20.22 ±0.06, -0.97 ±0.05], 



(3) 



-20.00 



+0.39 



-0.9l«;°?] 



(2) 



in fairly good agreement (within la) with our result. The 
main contribution to the bright end of the luminosity func- 
tion comes from standard spirals and ellipticals, while dEs 
and dSphs dominate the faint-end tail. 

An additional view of the distinctive spectrophoto- 
metric properties of the galaxy population, although re- 
strained to the 40 galaxies of the Eso sample, can be gained 
through a two-colour diagnostic, like the (g — r) vs. {g — i) 
diagram of Fig. [8] The galaxy distribution, according to 
the different m orphological types, is compared with the 
iBuzzonJ (|2005l ) template galaxy models and with the empir- 
ical stellar locus as derived from the Vilnius spectral catalog 
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Table 4. Theoretical colours and star formation parameters for the iBuzzonil l l2005tl template galaxy models'"' 



Morph. 
Type 


(B - V) 


(B-K) 


ia - r) 




M/L(B) 


M/L(V) 
[Mq/Lq] 


M/L(g) 


E 


0.919 


4.140 


0.456 


0.0 


17.87 


14.08 


10.17 


SO 


0.908 


4.077 


0.444 


0.0 


16.47 


13.11 


9.49 


Sa 


0.762 


3.774 


0.351 


0.2 


10.08 


9.18 


6.82 


Sb 


0.649 


3.455 


0.269 


0.5 


6.07 


6.13 


4.66 


So 


0.555 


3.188 


0.194 


0.9 


3.33 


3.67 


2.84 


Sd 


0.493 


2.990 


0.140 


1.3 


1.77 


2.06 


1.62 


Im 


0.457 


2.876 


0.108 


1.8 


1.08 


1.30 


1.03 


At the 


reference a 


ge of 15 Gyr 













Birthrate, h = SFRo/(SFR). 



ijStraizvs fc Sviderskienell 19721 ). Again, only likely members 
are plotted with solid markers. As expected, galaxies univo- 
cally discriminate with respect to stars displaying a "redder" 
{g — i) colour for fixed value of [g — r) (due to the red- 
giant stellar component contributing to the galaxy SED). 
Ear ly-type g alaxies (both dEs and SOs) fairly well match 
thell uzzonil (|2005l ) theoretical locus for ellipticals, although 
displaying slightly bluer colours, as expected by their lower 
mass compared to "standard" systems (the same effect can 
also be easily recognized in the histograms of Fig. [5} . In a 
few cases, however, the excursion toward even bluer colours, 
more appropriate to intermediate- type spirals, makes evi- 
dent some star-formation activity among the dEs of low- 
est mass. Direct e vidence in this sense has been collected 
for N50 ijCellone fc Buzzoni 2001,) displaying several blue 
knotty regions around its core. This may also be the case 
for N55, N93C, and N138, among the faintest dwarf ellipti- 
cals easily recognized also in Fig. [6] as "embedded" in the 
dSph region of the c-m diagram. Similarly, the case of N42, a 
relatively bright SO, seems worth of special attention for its 
exceedingly blue colours (see next section on this regard, and 
Cellone et al. 2011, in preparation, for an in-depth spectral 
analysis of this galaxy) . 

As far as the "magellanic" galaxy component (namely 
types Sm/Im) is concerned, one has to report its large 
colour spread in Fig. [S] a feature that clearly calls for a 
wide range of star-formation scenarios. The striking case of 
galaxy N134, the bluest and brightest {M{g) ~ -17.5) ob- 
ject within this group, is worth of mention in this regard. Its 
colours are consistent with those of F-type stars, a feature 
that calls for a very young (t <C 1 Gyr) age, when compared 
with template galaxy models of this morphology. N134 lies 
at 2.6 arcmin (~ 25 kpc) projected distance from the cen- 
tre of NGC 5054, partially overlapping the north arm of 
this luminous three-armed spiral. One could guess that the 
likely interaction between both galaxies may be the trigger 
for the intense star forming activity in N134; whether or not 
this interaction is also responsible for the peculiar arm mor- 
phology of NGC 5054 may still be matter of debate (e.g. 
ISandage fc Bedkelll994 lEskridge et al.ll2002l) . 

In spite of the fairly bunched distribution in the c-m 
diagram, the population of dSphs stands out in Fig. [8] for 
its extreme colour spread, that largely encompasses the full 
theoretical locus for the different morphological types. Part 
of this peculiar distribution has certainly to be advocated 
to the large photometric uncertainties, given the very faint 
magnitude of these galaxies. The low mass of these systems 
also makes the integrated colours to be more easily biased 



by a few outstanding stars inside each galaxy, consequent 
to fresh star formation. This may also give reason, for in- 
stance, of the bridging distribution of these galaxies across 
the stellar locus, as evident in Fig. |8] In any case, it is once 
more confirmed the puzzling essence of dwarf spheroidals, 
as multifaceted stellar systems able to easily change their 
distinctive look such as to escape any obvious classification 
within the reference evolutionary framework. 

4.2 Inferred mass distribution and stellar 
birthrate 

As a further step in our analysis, one co uld take advantage 
of th e accurate distance to the group l|Cellone fc Buzzonil 
l2005h . and a full morphological and photometric character- 
ization of its galaxy members, to try a direct estimate of 
galaxy stellar mass and therefrom assess other fundamental 
physical properties of the group as a whole, such as its total 
bright mass and current stellar birthrate. 

This can be done by matching our observed galaxy mag- 
nitudes with the appropriate stellar M/L ratio, as proposed 
by theoretical models. For its better accuracy, 5127 and V27 
photometry has been taken as a reference for the E S Q and 
Casleo samples, respectively. Again, the iBuzzon 1 (|2005D 
models provide the set of relevant quantities, as summa- 
rized in Table m As we previously discussed, the dSph case 
is hard to fit within the canonical scenario of standard mor- 
phological types. However, according to the observed colour 
distribution for these galaxies (see, again Fig. [5] and [H| one 
could envisage a composite stellar population vaguely re- 
sembling that of Sb spirals. 

To consistently scale Gunn magnitudes to solar units 
we assumed for the S un a colour (V — g)(:y = —0. 14 ob- 
tained by convolving a jStraizvs fc Sviderskienelll972l ) spec- 
trum for a G2V star with the relevant V and g filters. Re- 
calling, in addition, that M(V)(:y = -1-4.79 and M( B)a = 
-1-5.45 (IPortinari. Sommer-Larsen. fc Tantalol |2004| ). then 
M{g)Q = -1-4.93. Apparent g magnitudes for our Eso galax- 
ies eventually translate into Cg solar luminosities as 

£^ ^ lO""-'* [(9-32.58)-4.93)] ^ ^-^^ 

while, for the Casleo V magnitudes, we have 

C^^lQ'0MiV-i2.^S)-i.79)]^ (5) 

If one wants to further complete the sample with the sup- 
plementary bona fid e mem ber galaxies compr i sed i n the 
iFerguson fc Sandagd (|l990l ) and iMendel et all ||2008D cat- 
alogs, then from their B photometry we can write, 
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Table 5. Inferred stellar mass for the present galaxy sample^"' 



Name 


ESO s 
T 


ample 
log 




C.4SLEO S 

Name T 


ample 

log ^'-^ial 


N17 


Q 




9.76 


N18 


1 


10.68 


N20 


-5 




8.59 


N19 


9 


8.25 


N24 


g 




8.25 


N29 


-5 


10.17 


N30 


-5 




9.90 


N38 


-5 


9.43 


N31 


10 




8.49 


N46A 


-4 


7.88 


N32 


Q 




10.71 


N49A 


-4 


7.66 


N34 


-5 




9.54 


N51 





9.78 


N42 


Q 




9.90 


N53 


-5 


9.70 


N49 


10 




8.72 


N57 


-5 


8.81 


N50 


-5 




9.92 


N58 


10 


7.87 


N54 


10 




8.69 


N61 


-4 


7.97 


N54A 


-4 




7.13 


N63 





10.47 


N55 


-5 




8.15 


N66 


-5 


9.48 


N56 


-4 




8.13 


N72A 


-4 


7.86 


N62 


-4 




7.81 


N76 


-5 


9.84 


N64A 


-4 




7 86 


N79 





9 85 


N6S 


2 




10.99 


N80 


-5 


8.40 


N70 


-5 




9.12 


N82 





10.45 


N70A 


-4 




7.40 


N82A 


-4 


7.52 


N71 


-5 




9.44 


N94 





10.15 


N75 







9.85 


N94A 


-4 


7.73 


N83 


-5 




9.34 


N94B 


-4 


7.88 


N83A 


-4 




7.65 


N95 


-5 


9.07 


N89 


-5 




9.11 


N95A 


-4 


8.47 


N93A 


-4 




8.09 


N108 


-5 


9.34 


N93B 


-4 




7.09 


N116 


-5 


8.57 


N93C 


-5 




8.05 


N117 





10.12 


N134 


9 




9.01 


N122 


-5 


9.31 


N138 


-5 




8.80 


N131 





10.14 


N153 







10.07 


N131A 


-4 


8.19 


N155 


2 




9.37 


N149 


10 


8.24 


N156 


10 




8.25 









Only likely member galaxies (code mc < 2 in Tabic [All and [A2t are 
considered. Galaxy stellar mass M*.^^ in solar units from the assumed hi j L 
ratio and absolute g magnitude, according to eq. i fTt . 



£^ _ ^Q-0.4 [(B-32.58)-5.45)] 

Galaxy bright mass simply follows either as 



(6) 



(7) 



providing to chose the appropriate M/ L ratio from Table [4] 
according to galaxy morphology. 

The results of our excercise, for the 63 likely mem- 
ber galaxies (membership code rric < 2 in Tab l es I All and 
A2[) in our sample p lus the [Ferguson fc Sandagel (|l990l ) and 
Mendel et alj (|2008l ) extra sample (50+23 objects with avail- 



able photometry and morphological classification) are re- 
ported in Table [S] and[Sl respectively, where for each entry 
the nominal output of eq. ((7|) is displayedlf] The M*^i distri- 
bution for the likely-member galaxy sample is displayed in 
Fig. [5] splitting the contribution of the different morphologi- 
cal classes in the vertical panel sequence. A sharp lower-mass 
cutoff is evident in the distribution with a definite lack of 
galaxies below 10^ M© and with the M*^i < 10* pop- 
ulation almost uniquely consisting of dSph type. The mean 



^ For those iMendel et al.l ||2008| ) galaxies lacking B photometry, 
eq. (0 has still been used, relying on the observed K magnitude 
and an appropriate {B — K) colour, according to morphology, as 
from Table m 



m 

'i—i 

X 



9) 
S 

Z 



25 

20 

15 

10 

5 


20 

10 



5 



5 



5 


5 



<log M- >=9.25 
' ±98 
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Figure 9. The bright stellar mass iM*^^) of the 136 likely 
member galaxies with available photometry and morpholog- 
ical cl assification (63 from our sample, 50 more from the 
iFergus on & Sandagc ( 1990i ) and 23 from the lMendel et al.l l|2008l ') 
catalogs), as inferred from the absolute c; ^ V or B lumi nosity 
and the theoretical M/L ratio as from the iBuzzonil l|2005l ) tem- 
plate galaxy models of Table |4] A mean logarithmic mass of 
(logM*^j) = 9.25 ± 0.98, or (M*^j) = 1.810^ Mq is derived for 
the whole sample, as reported in the top panel. The different 
morphological groups are singled out along the different panels, 
as labelled. Note a clear mass segregation effect, with system- 
atically more massive dE's and dSO's galaxies compared to very 
low-mass dSph's and Im's. 



logarithmic mass of the whole sample results (logAf*jji) — 
9.25 ± 0.98, that is {M*^i) = 1.8 10^ M©, with galaxy mass 
spreading along nearly o ne order of ma, g nitude . 

A comparison with I Mendel et al.l (j2009l ) can be at- 
tempted, by relying on the mass estimate for the 28 galax- 
ies in common. For this set, these authors obtain a total 
of 1.0 10" Mq versus our estimate of 3.810" M©, that is 
roughly a factor of four larger. This di fference is mainly du e 
to the adopted M/L ratio which, for iMendel et all l^oi), 
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Table 6. Inf erred stellar mass for the supplementary set of confirmed member galaxies in the iFerguson fc Sandagj {l993) and 
iMendel et"al] |2008^) catalogs 



Confirmed (mc < 2) members Confirmed members 

in Ferguson Sandage (1990 ) in Mendel et al. (2008) ^"^ 



Name 


T 


B 


log- AI* 


Name 


T 




K 


log Mgal 


Nl 


-5 


18.4 


9.10 


N3 


3 


14.3 


9.34 


10.28 


N5 


-5 


13.2 


11.18 


N45 


10 


18.9 




7.69 


N7 


-5 


19.2 


8.78 


N69 


-5 


18.7 




8.98 


N9 





14.5 


10.63 


N96 




18.5 






Nil 





18.9 


8.87 


N146 


-5 


19.1 




8.82 


N15 


-5 


14.6 


10.62 


N158 





16.9 


13.15 


9.67 


N16 


10 


19.4 


7.49 


2MASX;J13085477-1636106 




16.37 


12.97 




N22 


-5 


18.9 


8.90 


2MASX;J13094408-1636077 





13.87 


9.75 


10.88 


N25 


-5 


19.0 


8.86 


2MASX:J13091671-1653115 




16.40 


12.83 




N26 


-5 


18.9 


8.90 


2MASX:J13095347-1631018 





15.6: 


11.52 


10.19 


N27 


4 


14.2 


10.32 


2MASX;J13100952-1616458 




17.23 


12.34 




N36 


-5 


19.1 


8.82 


2MASX:J13102493-1655578 




13.94 


10.11 




N40 


5 


16.3 


9.21 


2MASX;J131 14576-1915421 


1 


13.2: 


9.44 


10.94 


N41 


-5 


18.8 


8.94 


2MASX;J131 14703-1847312 


4 


15.67 


12.93 


9.73 


N48 


-5 


19.7 


8.58 


2MASX:J13115849-1644541 




15.29 


11.96 




N60 


-5 


18.9 


8.90 


2MASX;J13123543-1732326 


5 


13.14 


8.85 


10.48 


N64 


1 


13.9 


10.66 


2MASX:J13133433-1525554 


8 


13.71 


10.85 


9.98 


N67 


-5 


19.3 


8.74 


2MASX;J13143041-1732009 




15.23 


11.54 




N72 





13.9 


10.87 


2MASX:J13151278-1758006 


7 


14.61 


12.32 


9.62 


N74 


-5 


19.4 


8.70 


2MASX:J13153736-1452209 






11.24 




N77 


-5 


19.7 


8.58 


2MASX;J13164875-1620397 




15.45 


11.60 




N78 


-5 


15.0 


10.46 


2MASX:J13165533-1756417 





15.26 


11.94 


10.32 


N81 


-5 


19.1 


8.82 


MASX:J13171239-1715162 


4 


14.24 


10.24 


10.30 


N84<<^' 


-5 


11.9 


11.70 


2MASX:J13182685-1545599 


3 


15.0: 


11.57 




N87 


-5 


19.1 


8.82 


2MASX;J13183034-1436319 


5 


IS. 7: 


10.48 


10.25 


N91 


-5 


19.8 


8.54 


2MASX:J13184125-1904476 


1 


15.77 


12.06 


9.91 


N97 


-5 


19.0 


8.86 


2MASX;J13185909-1835167 





14.14 


10.12 


10.77 


NlOO 


-5 


14.3 


10.74 


2MASX:J13191752-1509252 






10.85 




N102 





13.7 


10.95 


2MASX:J13192062-1450402 


5 


13.14 


9.16 


10.48 


N103 


-5 


19.2 


8.78 


2MASX;J13192221-1509232 






13.16 




N104 


-5 


18.9 


8.90 


2MASX: J 13201698- 1448455 






11.33 




N105 


-5 


19.0 


8.86 


2MASXi:J1320185-163215 




14.44 


11.13 




N107 





13.8 


10.91 


6dF:jl311150-180610 




16.16 


13.80 




N112 


-5 


18.8 


8.94 


6dF:jl313501-173048 




16.84 






N113 


-5 


19.0 


8.86 


GEMS.N5044.5 










N121 


-5 


18.6 


9.02 


GEMSJ^5044.14 










N123 


-5 


18.3 


9.14 


GEMSJ^5044.7 




17.68 


13.62 




N126 


-5 


19.1 


8.82 


GEMS.N5044.18 










N127 


-5 


18.6 


9.02 


GEMSJ^5044.1 










N128 


-5 


19.0 


8.86 


PGC:045257 


9 


15.05 




9.23 


N133 


-5 


18.6 


9.02 


PGC:046242 




16.96 






N135 


-5 


18.6 


9.02 


PGC:046402 


9 


16.31 




8.72 


N137<'^' 


3 


11.5 


11.40 


PGC:046494 


8 


15.54 




9.24 


N141 


5 


13.5 


10.33 


HIPASS:J1312-15 










N142 


-5 


18.5 


9.06 


HIPASS:J1320-14 










N144 


-5 


14.8 


10.54 


FGC1563 


8 


16.4 


13.23 


8.90 


N147 


-5 


19.2 


8.78 












N151 


-5 


19.0 


8.86 












N154 


-5 


19.4 


8.70 












N162 


9 


16.9 


8.49 












This 


includes 


six entries originally classi 


fied as rrir — 3 bv Ferguson Sz Sandage 


(1990), 


whose 


membership 



has been spectroscopically confirmed, on the contrary, by^^i^^^^^^^ ^00^). 

Entries in italics estimated from K magnitudes, according to tlie reference (B — K) colour of 
theoretical templates from Tabic 1^ 
(=) N84 = NGC 5044. 
t"^) N137 = NGC 5054. 

Galaxy stellar mass M*_^^ in solar unit from the assumed M/L ratio and absolute B (or, in lack, K) magnitude, 
according to eq. and Table [4l colours. 



comes from a plain SSP fi tting of each galaxy, based on the 
iBruzual fc Charlotj l|2003tl population synthesis models. As 
stated by the authors, their procedure disregarded morphol- 
ogy details and star formation history, thus forcedly leading 
to younger "lu minosity- wei ghted" ages for their galaxies (see 
iBuzzoni 201ll and eq. 12 in lBuzzonifl2005l for an estimate of 



this effect). In addition, the correspondingly lower M/L fig- 
ures w ould be further decreased by the adopted IChabrien 
( 20031) IMF. C ompared to the Salpeter case, in fact, a 
IChabrieJ (|2003l ') dwarf-depleted IMF leads to a brighter SSP 



(and therefore to a lower M/L ratio) for fixed total stel- 
lar mass. According to our calculations, the total bright 
mass stored in the member galaxies of the group amounts 
to M*^i(tot) = J2 M'^i = 2.3 10^^ Mq, almost half of which 
being comprised in the three brightest members, that is 
NGC 5044 (22%), 5054 (11%) and the gorgeous Sab galaxy 
N68 (4%) (see CB05). 



Based on the template galaxy models of Table|4l a nom- 
inal estimate of the current galaxy SFR for group mem- 
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Figure 10. Upper panel: Mean birthrate ver sus galaxy stel - 
lar mass, as inferred from the match with the iBuzzon 3 ll2005l ') 
template galaxy models (see text for the detailed procedure). 
The total sample of the 136 likely-member galaxies of Fig. |9] is 
considered. Note the "downsizing" effect, with low-mass galax- 
ies (of prevailing dSph/Im morphological type) supplying the 
fresh star formation within the NGC 5044 group. Fresh stars 
are produced inside the group at a rate of roughly 23 yr~^, 
while bright stellar mass sampled by our observations amounts to 
^gal(t°*) = E^gal = 2-3 10^2 Mq. This total is singled out in 
the lower panel in terms of the cumulative galaxy mass fraction 
for each mass bin. 



bers can even be guessed, through the model birthrate, i.e. 
b = SFRo/(SFR), so that 



SFRo 



gal 



(8) 



being t^^i the assumed galaxy age. By summing up all the 
entries of Table[5]and[6]we have that fresh stars are produced 
inside the group at a rate of roughly 23 Mq yr~^. Assuming 
galaxies to be one Hubble time old, in force of eq. ^ this 
leads to a global birthrate for the group of fetot — 0.15. 

To much extent, such a low figure is mostly induced 
by the prevailing contribution of early-type galaxies among 
the more massive members of the NGC 5044 group (see the 
disaggregated distribution of Fig. [9]). As a result, an impor- 
tant fraction of M*^i{tot) resides in nearly quiescent stellar 
aggregates (see Fig. I10|) . while only very low- mass systems 
(mostly dSph and Im types) are still able to feed fresh stars 
to the global environment. Even at this small mass scale, 
therefore, the emerging picture seems consistent with the so- 
called down-sizing mechanism (Cowie et al. 1996; Gavazzi 
1 19931 ). that is an inverse dependence of the birthrate with 
galaxy mass as the imposing paradigm for galaxy formation 
in the Universe. 



5 SPECTROSCOPIC PROPERTIES 

A preliminary analysis of the spectroscopic material col- 
lected along our s urvey has already been provided in 
ICellone fc Buzzonil l|2005l . see Table 1 therein), where red- 
shift measurements have been presented for 14 galaxies of 



ID 


Type 


cz 


Remarks 






[km s ] 




N17 





2682 


H/3 emission 


N29 


-5 


2351 


from Casleo 


N30 


-5 


2411 




N34 


-5 


2661 




N42 





2462 




N49 


10 


1499 




N50 


-5 


2392 


H/5 emission 


N75 





1831 




N84 


-5 


2710 


NGC 5044 - H/3 emission 


N153 





2816 




N155 


2 


2922 










rvonnrl 


ID 


Type 


Z 


Remarks 


N109 


8 


0.018 




N33 


5 


0.045 




N152 


7 


0.045 


H/34- [OlIl]5QQ7 emission 


N39 


-5 


0.091 




Bl 


-5? 


0.097 




B3 


-5 


0.096 


H,S+ [OlIl]5007 emission 


B2 


-5? 


0.282 




B4 


>+5? 


0.277 


[Oll]3727 + H/3 emission 


B6 


-5? 


0.358 




B5 


-5? 


0.424 




TTnrlaKKifipH 


N20 


-5 


? 


[OlIl]5007 emission? 


N55 


-5 


? 




N156 


10 


? 





Galaxy type, in italics, refer to a speetroscopie elassifieation alone. 

the sample. For a total of 10 objects, the paper confirmed 
group membership, while 4 galaxies resulted to lie in the 
background. After thorough reconsideration of the data, also 
including the Casleo observing sessions, we can further ex- 
pand here the original output by including 7 more objects, 
for which a confident redshift measure can be obtained to- 
gether with a rough morphological classification according to 
the detected spectral features. For a further set of 3 spectra 
no definite conclusions can be achieved, mostly due to the 
extremely poor S/N level. Our spectrosco pic results , then , 
extend and complement the works of i Mendel et al ] (|2008l . 
|2009| ). which provided 103 (mostly new) redshifts for galax- 
ies in the NGC 5044 Group catalog, as well as a stellar popu- 
lation analysis through Lick indices for a subset of 67 group 
members. 

The summary of our result s is presented in T a ble [7 1 
which also recollects the data of ICellone fc Buzzonil (|2005l ) 
for reader's better convenience. Out of the 25 objects con- 
sidered by the observations, 10 galaxies, plus NGC 5044, be- 
long to the same physical group, while behind one may guess 
the presen ce of at least three g alaxy aggregations, that also 
match the lMendel et all l|2008l ) data, located respectively at 
z ~ 0.045, 0.095, and 0.28, the farthest one actually con- 
firmed b y the coherent X-ray em ission studied by XMM- 
Newton llGastaldello et al ] |2007al ). The most distant galaxy 
in our sample is object B5, located at z = 0.42. According 
to Table [T] a roughly similar fraction of member and back- 
ground galaxies is not a surprising feature, of course, given 
our observing strategy, that included a "bonus" object for 
each target pointing, as explained in Sec. 2.2. In this regard 
we stress the very hig h reliability of morphological mem- 
bership assignment bv iFerguson fc San dagc (1990), which 
reaches ~ 91% for m-c = 1 galaxies l|Mendel et al.ll2008l ). As 
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Figure 11. Spectral energy distribution for the four galaxies ob- 
served at Casleo. For better reading, spectra have been degraded 
here to a resolution of 12 A FWHM and corrected for redshift. 
The Ca H-l-K absorption lines together with all the main spec- 
tral features included in the Lick narrow-band index system (see 
Table [S} are marked on the top. 



Figure 12. Same as Fig. 1111 but for a first set of member galaxies 
observed at Eso including N50, N42 and N30 in common with 
Casleo. For better reading, spectra have been degraded here to 
a resolution of 12 A FWHM and corrected for redshift. Marked 
on the top are also all the main spectral features included in the 
Lick narrow- band index system (see Table |8]l. 



a reference for possible future investigations, we report in 
Table IA4I the accurate coordinates for the 6 "B" galaxies 
catched by the spectrograph s 

iiiE3 

A graphical display of the SED for the 11 member galax- 
ies is given in the series of Fig. [TT] to [13] The Casleo ob- 
servations, obtained with a "bluer" setup are reported first 
in Fig. 111! while the Eso spectra are collected in the other 
two figures. For a closer "quick-look" analysis of the two 
data sets, and to increase S/N in the plots, all the displayed 
spectra have been homogeneously degraded to a FWHM res- 
olution of 12 A. Once comparing the three objects in com- 
mon between Eso and Casleo (namely galaxies N30, N42, 
and N50, as in Fig. Illl and ll2p one sees that along the wave- 
length region in common the spectral pattern of absorption 
features is consistently reproduced in both data sets. 

Some difference can be noticed, on the contrary, for the 
overall slope of the continuum emission. One has to consider, 
in this regard, that Casleo spectra have all been taken at 
fixed (E/W) slit position angle; this is not the case for the 
Eso spectra for which a range of slit inclinations led in some 
cases to a larger departure from the parallactic angle, and 
therefore to a slightly poorer flux calibration. This effect 
has been explored by means of repeated spectra for the dE 
galaxy N34 taken in different nights. On the basis of the 
observed drift in the continuum shape we estimate that the 
induced internal uncertainty of our flux calibration can be 
quantified in ~ 10%. 



^" Note that these coordinates upda te and complete th e corre - 
sponding table originally proposed in lCellone &: Buzzonil ||2005| ). 
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Figure 13. Same as Fig. 1111 but for a second set of member 
galaxies observed at Eso. Note the outstanding H/9 and [Olll] 
5007A emission in Im galaxy N49. For better reading, spectra 
have been degraded here to a resolution of 12 A FWHM. and 
corrected for redshift. Marked on the top are also all the main 
spectral features included in the Lick narrow-band index system 
(see Table mi. 
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corresponding indices (in A pseudo-equivalent width) relate 

log(IcAs)= 0.67 log (Ieso) +0.06 
±0.15 ±0.07 



(9) 



1 10 
IndeXj,so [A] 



Figure 14. The set of Lick indices of TablelSlfor the three galax- 
ies in common between Eso and Casleo observations (namely, 
N30, N42, and N50) Due to a poorer spectral resolution (10 A 
FWHM), the Cabled spectra show slightly "shallower" spectral 
features (and correspondingly lower indices) compared to the Eso 
spectra, better close to the Lick standard system. The dashed 
line in the plot is the one-to-one relation while the solid line is 
the least-squares fit of the points according to cq. For bet- 
ter self-consistency, magnitude indices, like Mgi and Mg2, have 
been converted to pseudo-equivalent widths, as explained in the 
Footnote [TTl 



Concerning the background galaxy population, object 
B3 is probably the most striking case as the object is well 
resolved in our images, in spite of its relatively large redshift, 
and therefore was included in our photometry (see Table lAll 
and lA2[l . Its Sersic index (n = 0.22) corresponds to a profile 
steeper than a de Vaucouleurs law, while the spectrum re- 
vealed an active elliptical with strong H/3 and [Ollljsoo? line 
emission. 



5.1 Lick Indices 

In addition to the redshift information, the good spectro- 
scopic material allowed us to tackle in finer detail the study 
of spectral properties of member and background galaxies 
in our sample. In particular, spectral resolution of both the 
Eso and Casleo observations closely matched the canonical 
prescription (i.e. ^ 8 A FWHM) to consistently reproduce 
the Lick system (jWorthev et al.iri994r ). thus allowing a wide 
set of narrow-band indices to be easily computed from the 
original data. 

As for the Eso observations, our calculations have 
been carried out after slightly degrading the spectra to the 
Lick resolution by convolution with a Gaussian kernel. This 
transformation cannot be carried out with equivalent accu- 
racy for the Casleo data. Given their slightly poorer res- 
olution (10 A FWHM), in fact, these spectra tend to dis- 
play shallower spectral features, and therefore lower index 
strengths. The effect can be assessed by means of Fig. [2] 
for the three galaxies in common between Eso and Casleo 
spectra. The least-squares fit to the data indicates that the 



with p = 0.60 and a = 0.22. 

Although the lack of Lick primary calibrators in our 
sample prevented us to fully standardize our index scale, 
nevertheless a direct comparison can be done of our out- 
put for NGC 5044 itself with tw o reference so u rces i n the 
literature, namely th e work of iTrager et al.l (|l998l ) and 
lAnnibali et al.l (|2006l ). As shown in Fig. 1151 in both cases 
the index correlation is quite good {[p,(y] = [0.96,0.13] 
with Trager's data in the log-log index domain and [p, a] = 
[0.91, 0.15] with the Annibali's ones) assuring that the Lick 
standard system is correctly reproduced, on average, by our 
observations. Table[S]gives a general summary of our results. 



5.1.1 Hp versus Magnesium 

An instructive view can be gained for the NGC 5044 
group (and its surrounding background galaxies) in the 
Lick-index domain. The Magnesium Mg2 index, together 
with the Balmer H/3 strength are certainly among the 
most popular reference tracers for this kind of anal- 
ysis for their better dependence on metallicity (Mg2) 
and age (H/3), as ex tensively studied in t he litera- 
ture (see, e.g . iGorgas. Efstat hiou. fc Aragon Salamancal 
1990l: iBuzTOnil Il995l: miomas. Maraston. fc Benderl 12003 



Tantalo fc Chiosil l2004r for a discussion). The distribu- 
tion of our sample is displayed in Fig. 1161 comparing 
with the theoretical expectations for simple stellar pop- 
ulation models ([Buz zoni, Gariboldi, & Mantcgazza Il992l : 
iBuzzoni. Mantegazza. fc Garibold3fl994i ') along an age range 
between 5 and 15 Gyr, and with metallicity spanning the in- 
terval -1.3 < [Fe/H] < ±0.25. The sample of 50 old M31 
and Galactic glo bular clusters, and 3 70 standard ellipticals 
from the work of lTrager et al.l (|l998l ) is also superposed to 
the plot, together with a supplemen tary sample of 108 ellip - 
tica ls with mild em ission lines from iRampazzo et al.l (|2005l ) 
and lAnnibali et ahl (2006) for a differential comparison with 
the distribution of high-mass systems likely experiencing 
some moderate star-formation activity. As a guideline for 
the distribution of young (metal-poor) stellar systems, we 
also added to the plot the sample of 14 globular clusters 
belonging to the Magellanic Cloud s ystem s, according to 
Ide Freitas Pacheco. Barbuv. fc IdiartI (|l998l '). 

As expected, the Mg2-H/3 diagnostic is very poor for 
late-type galaxies, for which the H/3 index is strongly af- 
fected by gas emission; the location of the Im galaxy N49 
in the plot is illustrative in this sense, once considering its 
strong spectral emission, as in Fig. [TS] As far as the early- 
type galaxy component is concerned, however, one has to 
remark a pretty clean distribution of our dE±dSO sample. 



To ease the comparison, in Fig. 1141 and cq. ^ both Mgi and 
Mg2 indices have been transformed from their magnitude scale 
to pseudo-equivalent width recalling that, by definition, Ij^ = 
A (1 — 10"" '* ^■""s), being A the width o f the feature window , 
according to the standard index definition llWorthev et al.lll994l . 
Therefore, we have that A = 65 A for Mgi and 42.5 A for Mg2. 
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Table 8. Lick narrow-band indices 



Name 


Typo 


Q 


Fg 


Ca 


Fe 




up 


Fc 


Mgi 


Mg2 




Fc 


Fc 


Fc 


Fc 


Fc 


NaD 






4300 


4383 


4455 


4531 


4668 




5015 








5270 


5335 


5406 


5709 


5782 




ESO sample 


































N17 





3.22 


0.78 


0.60 


2.16 


1.88 


0.07 


1.22 


0.016 


0.138 


3.44 


2.27 


1.77 


1.48 






0.38 
















(0.83) 






















N30 


-5 


3.48 


0.68 


2.26 


3.77 


4.47 


1.44 


5.08 


0.064 


0.189 


2.82 


2.99 


2.02 


1.24 


0.61 




1.78 


N34 


-5 


2.47 


3.37 


1.66 


2.44 


4.23 


2.34 


4.91 


0.054 


0.166 


2.73 


3.19 


2.02 


1.18 


0.71 


0.72 


1.85 


N42 





3.36 


2.63 


1.27 


2.99 


6.00 


2.26 


4.53 


0.051 


0.136 


2.35 


3.22 


2.59 


1.36 


0.55 


0.48 


1.48 


N49 


10 


-3.44 


-0.82 


0.25 


-0.22 


0.60 


-0.29 


1.12 


0.001 


0.072 


1.89 


0.39 


1.43 


0.95 


-0.48 


0.06 


1.95 


N50 


-5 


1.43 


1.57 


0.98 


2.63 


2.17 


0.54 


4.50 


0.041 


0.130 


1.97 


2.97 


1.90 


1.03 


0.79 


0.78 


1.76 
















(1.68) 






















N75 





5.08 


5.06 


1.58 


2.45 


4.37 


1.95 


4.88 


0.055 


0.171 


2.69 


3.13 


2.54 


1.57 


1.00 


0.58 


1.92 


N84 


-5 


3.72 


4.51 


1.07 


3.36 


5.84 


0.04 


4.14 


0.160 


0.286 


4.60 


2.83 


1.94 


1.29 


0.54 


0.66 


4.76 
















(0.64) 






















N153 





4.97 


3.26 


1.36 


3.40 


5.20 


2.06 


4.76 


0.036 


0.161 


2.84 


2.67 


1.87 


1.62 


0.73 


0.27 


1.63 


N155 


2 


1.88 


3.55 


0.09 


1.99 


0.93 


1.35 


2.76 


0.034 


0.090 


0.79 


2.45 


1.40 


1.06 


0.67 


0.56 


2.14 


Casleo 


sample 


































N29 


-5 


4.95 


4.19 


0.77 


2.88 


4.08 


2.06 


3.78 


0.042 


0.154 


2.50 


3.44 


1.72 


1.42 








N30 


-5 


4.93 


5.54 


1.36 


2.24 




1.57 


3.14 


0.040 


0.138 


2.59 


2.21 


0.45 


0.80 








N42 





6.10 


3.15 


0.86 


2.67 


3.63 


1.35 


3.51 


0.045 


0.124 


1.88 


2.49 


1.61 


1.51 








N50 


-5 


2.16 


2.71 


1.51 


2.95 


2.63 


0.28 


1.75 


0.026 


0.113 


2.08 


2.12 


1.54 


0.96 






















(0.78) 























Background galaxies 



N109 


8 


-0.69 


4.42 


-1.25 


5.93 


0.63 


3.31 


-2.76 


0.052 


0.071 


2.63 


4.27 


2.91 


1.17 


0.69 


N33 


5 


3.96 


0.65 


1.27 


-0.41 


-8.28 


1.30 


-2.48 


-0.006 


0.116 


1.07 


0.22 


0.34 


0.22 


1.06 


N152 


7 


-0.06 


1.37 


0.77 


1.63 


2.28 


-1.91 


4.70 


0.053 


0.103 


0.17 


1.42 


-0.87 


-0.06 


0.37 


N39 


-5 


5.90 


5.12 


1.81 


3.26 


5.91 


1.38 


5.21 


0.113 


0.219 


3.56 


2.93 


1.51 


1.01 


0.08 


Bl 


-5 


3.96 


2.68 


0.59 


0.43 


6.20 


1.75 


1.69 


0.065 


0.177 


3.43 


4.43 


0.96 


0.48 


0.63 


B3 


-5 


3.31 


3.92 


0.45 


1.96 


0.07 


-4.38 


8.27 


0.082 


0.167 


3.50 


2.54 


0.98 


1.19 


-0.05 



fully intermediate between Magellanic globular clusters and 
standard ellipticals, and pointing to a low (sub-solar) metal- 
licity and an old age, consistent with the Hubble time. 

In the latter respect, however, a word of caution still 
imposes in our conclusions as even for these galaxies a some- 
what peculiar H/3 strength might be envisaged to a closer 
analysis of the individual spectra (see Fig. I17|l . NGC 5044 it- 
self (alias N84 in our catalog classification) is certainly a case 
in this regard, displaying an evident emission component, 
likely related to residual star formation and / or to a low- 
lumin osity AGN (see [CastaldcUo ct al,, 2009 ; .Brough et alj 
I2OO7I . and references therein) , superposed to the H/3 absorp- 
tion bulk. The same pattern also appears in the spectra of 
galaxies N17 (dSO) and N50 (dE). For the latter object, in 
particular, a composite stellar p opulation spanning a wide 
age range has been suggested bv lCellone fc Buzzonil (|200ll l 
from a thorough study of the galaxy surface brightness dis- 
tribution. AUover, these data show that the presence of ex- 
cited residual gas, triggered by fresh star formation, might 
be a somewhat pervasive condition marking the evolution of 
low-mass ellipticals even at present day. 

A proper correction of the H/3 index such as to sin- 
gle out the genuine stellar absorption has widely proved, 
in the past, to be n ot a simple task . A standard procedure 
has been devised bv lConzalej (|l993l ). relying on the parallel 
measurement of the [Oni]5oo7 strength, taken as a "proxy" 
of the intrinsic H/3 emissiouQ However, such a relation- 
ship has foun d controversial evidence in the lit erature (see 
ICarrasco et al.,,1995, : .Trager et al.,i200ol : IServen fc Worthevi 



In case a significant equivalent width E[oiii] cou ld be ap- 
precia ted for the [Olll]5007 forbidden emission, then iGonzalea 
1119931 ) suggested to enhance the observed value of H/3 by AH/B = 



0.7E, 



[OIII]- 



|2010| . for a range of opinions), as Hydrogen and Oxygen 
coupling might be not so univocally constrained within the 
ISM gaseous phase de pending on the range of thermody- 
namical conditions (e.g. IOsterbroklll974h . Galaxy N50 itself, 
in Fig. [TT] provides an outstanding example in this sense, as 
its spiked H/3 emission does not seem to be accompanied by 
any evident [Oi n]5oo7 counterpart. F urther support on this 
line is offered bv I Mendel et al.l l|2009l , see Fig. 14 therein). 

As sketched in Fig. 1171 only for the macroscopic case of 
elliptical galaxies N17, N50 (both in the ESO and Casleo 
spectra), and N84 we eventually adopted a plain and very 
prudent correction procedure to the H/3 index, by means of 
a spline fitting such as to remove at least the visible emis- 
sion spike. The corrected galaxy points have been plotted in 
Fig. 1161 while their resulting H/3 index is reported in Table [8] 
as an italics entry. In any case, it is clear that any hidden 
residual emission would reduce the H/J strength thus leading 
to overestimate the galaxy age, especially in case of younger 
star-forming ellipticals. 



5.1.2 Iron versus a-elements 

Together with H/3 and Mg2, the sub-set of Fe5270 and 
Fe5335 indices, tracing the Fel features close to the strong 
Mg absorption at 5170 A, complete the bulk of popular in- 
dices extensively used in literature for galaxy diagnostic. In 
particular, while Mg2 is naturally sensitive to the abundance 
of the a elements, the Fel indices provide a complementary 
piece of informati on to probe the overall metallicity of a 
stellar population (|Buzzoni. Bertone. fc Chavez! lioogf ). 

As so metimes attemp t ed i n the past litera- 
ture (e.g. Ildiart fc Pachecd Il995l : iGorgas et all Il997l : 
IZhu. Blanton. fc Moustakad 20ld ). a better display of the 
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Figure 15. Lick-index comparison for NGC 5044. Our output 
from Table |8] is matched with two calibrated sources in the lit- 
erature for the same galaxy. In particular, the observations of 
lAnnibali e t al. (2006) arc reported in the upper panel, while the 
data oflTra ger ct al. (1998) are displayed in the lower panel, as 
labelled on the vertical axis. H/S has been excluded in the plots 
being strongly affected by emission in this galaxy (see Fig. I17|l . 
Like Fig. 1141 for dimensional self-consistency, the Mgi and Mg2 
magnitude indices have been converted here to pseudo-equivalent 
widths, as explai ned in the Footnote | l ll Our data nicely cor- 
relate both with |Annibali et al.l ll2006t ) (o = 0.91) and with 
iTraeer et all lll998l ') (o = 0.96). The scatter of our index resid- 
uals, namely o"[log(/our/^std)]) with respec t to the corresponding 
standard values a mounts to ±0 . 15 dex for lAnnibali et all l|2006l ) 
and ±0.13 dex for lTrager et al.l lll998l '). 



data can be done by averaging the two Fe features, like in 
a composite index 



{Fe)2 = (-Fe5270 + Fe5335)/2, 



(10) 



which actually sums up the equivalent width of both fea- 
tures. 

An even cleaner result could also be secured for our 
dataset by taking advantage of the full observation of the 5 
"Fe" indices comprised in the Lick system within the 4350- 
5406 A range (see, again, Table[8ll, excluding the Fe5015 fea- 



<5a. 
X 




0.1 0.2 0.3 

Mgg [Mag] 



Figure 16. The Lick-gram of H/3 vs. Mg2 for the 16 Eso 
galaxies (10 members +6 background objects, the latter marked 
by open symbols) plus N29 from Casleo. The small correction 
for H/3 emission has been applied to the index of N17, N50 
and N84, as indicated in Table [S] Marker size is proportional 
to g luminosity, while morphological type is traced by different 
symbols, as in Fi g. [6] The shaded region collects the theo reti- 
cal SSP models oflBuzz oni. Gariboldi. &: Mantegazzal l ll992l) and 
iBuzzoni. Mantegazza. fcGariboldini994l ) for an age of 5 and 15 
Gyr (upper and lower envelope, marked by thick solid lines), along 
the metallicity range —1.3 < [Fe/H] < -1-0.25 (in the sense of 
increasing Mg2 values). The index distribution for the sample 
of 50 old M31 and Galactic globular cluster (sm all triangles) 
and 370 standard ellipticals (small crosses) from Trag er et al.l 
(1998) is also reported, for comparison, togethe r with the group 
of 108 ellip ticals with mild emiss ion lines from iRampazzo et all 
l|2005i 'l and lAnnibah" et al.l l|2006l ) (heavy small squares) and 14 
young globular clusters of the Magellanic Cloud, according to 
Ide Freitas Pacheco. Barbuv. fc IdiartI l|l998l ') (small dots). 



ture possibly affected in case of [Ollljsoo? emission. A further 
composite index can therefore be built up as 

{Fe)5 = (Fe4383 + Fe4531 + f e527Q-h 
+Fe5335 + Fe5406)/5. 



(11) 



Figure [TSl gives a summary of our results. Again, for reader's 
better reference, our observed galaxy sample is matched 
i n all the plots of the figure w ith the Rampazzo ct Ed] 
(j2005l ) and lAnnibah et all (|2006l ) standard eUipticals, as 
well as with the c ompilation o f M31 and Galactic glob- 
ulars according to IXrager et al.l (| 19981 ). The {Fe)2 index 
ca n also be easily computed for th e theoretical models 
ofH uzzoni. Mantegazza. fc Gariboldi! (^1994) and it is dis- 
played in the upper plot of the figure as a reference locus for 
10 Gyr old SSPs to compare with the observed distribution. 

As for the standard ellipticals, even our dwarf early- 
type galaxies display a flat {Fe)2 distribution vs. Mg2. 
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Figure 17. An H/3 gas emission component, superposed to the 
stellar absorption is clearly evident in the spectra of the three 
ellipticals NGC 5044 (alias N84), N50 and N17. Note, for the 
latter cases, that no sizeable [Olll] emission is detected at the 
expected (restframe) wavelength of 4959 and 5007 A, as labelled. 
The envisaged (conservative) correction to H/9, as explained in 
the text, is indicated here by the dashed curves. 



This apparent decoupling between Iron and the other 
a elements (as traced by MaRnc sium) is a well recog- 
nized feature (fCorgas. Efstathiou. fc Aragon Salarnancal 



1990l: 



Worthev. Faber. fc Gonzalea 



Buzzoni. Manteeazza. fc Gariboldi Il994h . 



19921: 



and proba- 
bly the most direct evidence of the different enrichment 
channels that provided metals to the galaxies in the past. 
According to stellar evolution theory, in fact, we know 
that Q-elements are important yields for high-mass stars 
(M > 8 Mq) dying as Type II SNe; on the contrary, the 
Fe-Ni enrichment is more efficiently carried on by the Type 
la SNe, likely related to the binary-star environment. A 
steady trend of {Fe)2 vs. Mg might therefore be resilient of 
a constant ab undance of Iron, that is of a constant ra te of 
Type la SNe (|Buzzoni. Manteeazza. fc Gariboldilll994h . 

Apparently at odds with previous conclusions, however, 
the study of the {Fe)^ meta-index reports a more explicit 
correlation between Fe and Mg along the entire mass range 
of standard and dwarf ellipticals. To a finer detail, this puz- 
zling behaviour is mostly induced by a trend in place among 
the "bluer" Fe indices (namely Fe4383 and Fe4531). Con- 
trary to the "red" indices (i.e. Fe5270, Fe5335 and Fe5406), 
when split into the diff erent elemental con tributions (see, 
for instance. Table 2 in iTrager et al.lllQQS l'). all the "blue" 
indices are actually blends including an important presence 
of Ti and Mg, and this may eventually explain the apparent 
correlation between {Fe)s and Mg2. 

As a final remark dealing with Fig. 1181 one has to note 
the somewhat unexpected general correlation of galaxy in- 
dices along the different morhological types. Although with 
larger individual uncertainties, in fact, also spirals and dwarf 
irregulars seem to obey in the plots the established relation- 
ship as for ellipticals. This interesting behaviour is largely 
in consequence of the much poorer (and similar) response of 
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Figure 18. The Lick-gram of Iron meta-indices {Fe)2 (up- 
per panel) and (Fe)^ (lower panel), as defined in the text 
(eq. [TOl and[TTJ vs. Mg2 for the 16 Eso galaxies plus N29 from 
Casleo. Symbols are as for Fig. 1161 The SSP theoretical locus 
for t = 10 Gyr, according to [ B uzzoni. Garibo ldi. fc Mantegazzal 
1I1992I) : iBuzzoni. Manteeazza. fc Gariboldil lll994l) ." is displayed 
(solid curve in the upper panel), with the metallicity values 
marked up (solid squares) at [Fe/H] = —00, -2.3, -1.3, -0.25, 0, 
-fO. 25, in the sense o f incre asing M g2. The index distri bution for 
the iRampazzo et al~ I (2005) and lAnnibali et al. homoge- 
neous sample of ellipticals galaxies (small li ght squares) and the 
old M31 and Galactic globular clusters from lTrager et ahl lll998l ) 
(small dark squares) is also reported, for comparison. 



both Mg and Fe indices to SSP age, that simply displaces 
their location in the plots along the SSP "universal" locus 
independently from the galaxy star-formation history. 

5.1.3 The a-a element correlation 

The natural correlation among a elements within our galaxy 
sample can be verified by means of the two molecular fea- 
tures of Carbon, namely CH (alias G4300) and C2 at 4668 A 
(see the two upper panels of Fig. I19[) . and the Calcium 
Ca4455 feature (as in the lower panel of the same figure). In 
both cases, a beautiful trend is in place with the NGC 5044 
dwarf-galaxy population linking standard ellipticals with 
globular clusters. A slightly more scattered plot may be no- 
ticed for the G4300 index, however, perhaps in some cases 
affected by the influence of the closeby II7 emission. 

Overall, one has also to report in the different pan- 
els of Fig. [m and [19] a tendency for NGC 5044 itself to 
display slightly shallower absorption features compared to 
the expected strength for standard ellipticals of similar Mg2 
value. We are inclined to ascribe this effect to the larger 
velocity dispersion of this galaxy, which is by far the most 
massive one of the group. The line broadening especially 
affects the shallowest features lowering the corresponding 
index strength. This is especially true, for instance, for the 
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Figure 19. The Lick-gram for tiie two Carbon molecular in- 
dices C2 and CH (alias the G-band at 4300A), and for the Cal- 
cium index Ca4455 vs. Mg2 for the 16 Eso g alaxies plus N29 
from Casl eo. Symbols ar e as fo r Fig. 1161 The iRampazzo et aU 
1I2OO5I ') and lAnnibaiT et al.l 1 I2OO6I) galaxy sample is also overplot- 
ted, together with t he M31 and Galactic globular clusters data of 
iTrager et al.l l|l998l ) (small squares). See text for a full discussion. 



Ca4455 feature, as displayed in Fig. 1191 A hint in this sense 
also appe ars in Fig. [T5l when c omp aring with the standard 
indices of lAnnibali et all (|2006l ) and lXrager et all ifToQaiV 



6 SUMMARY & CONCLUSIONS 



With t his th ird paper of a series (see also lCellone &: Buzzonil 
I2OOII . l2005h . we conclude our long-term project on 
the study of the galaxy group surrounding the stan- 
dard elliptical NGC 5 044. As widely recogni zed 



the recent literature ( Faltenbacher fc Mathews! 
Sengupta fc BalasubramanvamI 20061 : Brough et al.l 



Mendel et al. 200: 



20051: 



20061 : 



aggregate in the 
ulation of low-mass 
which take part 



20091 ) this group is an outstanding 
local Universe for its notable pop- 
(both dwarf and LSB) galaxies, 



m a massive 



JMu 



,t ~ 1.610" Mq, 
iBetova-Nonesa. Fukazawa. fc Ohsugil |2006| ) dynamically 
relaxed st ucture, as traced by the diffuse X-ray e mission of 
the group l|Buote et al.ll2003l : lBrough et al.ll2006l ). 



Along several observing runs carried out at the Casleo 
(San Juan, Argentina) and Eso (La Silla, Chile) telescopes 
we collected multicolour B, g, V, r, i, z photometry for a sig- 
nificant fraction (79 objects) of the faintest galaxies pro- 
jected on the NGC 5044 sky region assessing cluster mem- 
bership on the basis of apparent morphological properties 
(through accurate Sersic profile fitting) and low-resolution 
(R — 500 — 1000) spectroscopy to estimate redshift for 25 
objects in the field. 

Both on the basis of the morphological and spectropho- 
tometric properties of the member galaxies, it is evident 
from our analysis a marked segregation effect within the 
global population. As far as the galaxy surface-brightness 
profile is concerned, a clear separation can be made in the 
Sersic parameter space between early- and late-type sys- 
tems, the first showing in nearly all cases a "concave" (shape 
parameter n < 1) radial brightness profile. Magellanic sys- 
tems, on the contrary, stand out in the distribution for 
their clean exponential profile (n ~ 1, see Fig. [3]), while 
dwarf spheroidals confirm their sort of "acephalous" struc- 
ture, where the "convex" profile (n > 1) lacks of any nu- 
clear design, and the galaxy body vanishes into a thiny 
external envelope of extremely faint mean surface bright- 
ness (fJ-ig) > 26 mag arcsec"^, see Fig. 3}. Overall, com- 
pared with a de Vaucouleurs R^^"^ profile, typical for stan- 
dard ellipticals, the dwarf early-type galaxies in the group 
(dE, dSO, dSph) characterize for their "broader" (i.e. poorly- 
nucleated) surface-brightness distribution. 

The intrinsically bluer colour and the larger colour 
spread, compared to the other morphological sub-groups 
(see, in particular. Fig. [5] and Table [S]), marks the popu- 
lation of Magellanic irregulars, pointing to a wide range of 
star-formation histories. The case of the Sm galaxy N134 is 
a notable one in this regard, appearing to be the youngest 
member of the N5044 group with an age well less than 1 Gyr 
(see Fig. (S)), probably as a result of its ongoing interaction 
with NGC 5054. On the other hand, a drift toward bluer 
integrated colours is also an issue for dE's, a feature that 
may point to some moderate star-formation activity even 
among these nominall y "quiescent" stellar systems (see, e.g. 
ICellone fc Fortd Il996l . for similar results with the Fornax 
cluster dE's). 

Once rescaling for the group distance, the absolute mag- 
nitude distribution indicates that in the NGC 5044 group we 
are dealing with a prevailing fraction of systems fainter than 
1.8 10^ 1/0 (see Sec. 4.2). In particular, dwarf ellipticals and 
irregulars, together, mark the bulk of the galaxy population 
around M{g) ~ —18.0 ± 1.5, while dSph's characterize the 
faint-end tail of the galaxy distribution (Fig. [6] and [7]). The 
leading role of disk galaxies may even better impose when 
considering that, apart from NGC 5044 that leads the group 
as an elliptical, the other three brightest members (heading 
then the underlying dSO line in the c-m diagram) are all 
spirals, namely NGC 5054 (type Sb), N68 (Sab) and N18 
(Sab). 

To some extent, this further emphasizes the quite spe- 
cial location of the NGC 5044 group, within the cosmic ag- 
gregation scale, being strategically placed just "midway" 
between the high-density environment of galaxy clusters, 
and the low-density conditions of looser galaxy clumps 
like our Loca l Grou p. Recalling the recent discussion of 
iGavazzi et ahl l|20ld ) about the "nurture" effects on galaxy 
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evolution, it is interesting to remark that this "duality" of 
the NGC 5044 group reflects also in the prevailing galaxy 
mix within the aggregate, where the gas-depleted popula- 
tion of dwarf ellipticals (a typical sign of dense cosmic envi- 
ronments) coexists with an important population of dwarf 
(gas-rich) irregulars (the typical inhabitants of low-density 
regions in the Universe). 

A tentative assessment of the mass budget sampled 
by the group member galaxies has been carried out in 
Sec. 4.2 on the basis of the observed colou rs and the mor - 
phology of each object. By relying on the iBuzzonil (|2005l ) 
template models of Table [l] this combined piece of in- 
formation allowed us to assign a representative M/L such 
as to convert absolute magnitudes into bright (baryonic) 
mass. Overall, the 63 member galaxies in our sample com- 
plement ed by other 50 likely members comprised in the 
[Ferguso n fc Sandagd |l990) original catalog (which includes 
NGC 5044 and 5054 themselves), and by 23 additional mem- 
ber galaxies with available photom etry and morphological 
type from the lMendel et all ()2008h survey (see Table [5] and 
01 collect a total of M^^l^"^^ = 2.310^^ Mq, with a mean 
representative value of ([ogM'^i) = 9.2 ± 1.0 for the mem- 
ber galaxies (see Fig. [9]). Roughly one fourth of M^^l^^^ is 
stored in NGC 5044 itself, while the three brightest mem- 
bers, alone, represent nearly half the total bright mass of 
the group. 

The derived total bright mass is about one seventh of 
the total dynamical mass of the group as inferred from the 
X-ray emission map. This fraction might however be get- 
ting even smaller if one acco unts for a larger estimat e be- 
tween Mtr ~ 3.710" Mc^ jGastaldello et al.|[2007bh and 



9.9 10" M0, according to lMendel et al.l (|20od T. just on the 
basis of the galaxy velocity dispersion. 

Like in the luminosity function, a clear morphologi- 
cal segregation is also in place for galaxy masses with dE 
and dSO systems which surmount the Im and dSph compo- 
nent. The latter, in particular, constrains the low-mass tail 
of the mass function providing the key connection between 
galaxies and globular clusters, around the 10^-10* M0 mass 
range. A more marked presence of later-type systems among 
the faintest galaxy pop ulation naturally com plies with the 
downsizing mechanism (jCavazzi et all bold ) making active 
star formation to better confine among low-mass aggregates, 
as shown in Fig. 1101 

As discussed in Sec. 4, fresh stars are produced within 
the NGC 5044 group at a rate of roughly 23 Mq yr~^, im- 
plying a global birthrate 6 ~ 0.15. This figure might how- 
ever be a prudent lower limit, as it does not account for 
the contribution of the two brightest members of the group 
and for the possible star-forming activity even among dE 
and dSO galaxies. Some evidence in this sense stems, in fact, 
from the broad colour spread of these galaxies in Fig. [HI but 
even clearer signs emerge from the spectroscopic analysis of 
Sec. 5. In particular. Fig. 1 171 shows that the general presence 
of H/3 emission in the spectra of many dwarf ellipticals (and 
in NGC 5044 itself) is resilient of a moderate but perva- 
sive activity of fresh star formation throughout in the group 
environment. 

The good spectroscopic material, collected along the 
same photometric observing runs added a number of use- 
ful details to characterize the evolutionary status of the 
NGC 5044 group. These data allowed a univocal member- 



ship classification in most ambiguous cases discriminating 
between genuine dwarf galaxies belonging to the group and 
bright background galaxies (see Table O; the case of objects 
B3 and N39 is illustrative in this sense, as both ellipticals 
eventually resulted to be part of a background structure at 
z ~ 0.095. In this regard, at least three relevant galaxy ag- 
gregates appear beyond our group, the f arthest one being 
a confi rmed galaxy cluster at 2; ~ 0.28 IjCastaldello et ahl 
l2007al ). 

The resolution and wavelength coverage for Eso and 
Casleo spectra also allowed us to self-consistently derive a 
series of Lick narrow-band indices, as summarized in TableO 
In particular, eight relevant features of Iron between 4300 
and 5800 A have been sampled, while a elements can be 
traced by means of the 4455 A Ca feature and the striking 
Mg feature at 5170 A. In addition, two molecular bands 
of Carbon (CH at 4300 A, and C2 at 4668 A) complete our 
diagnostic tools. As far as early-type galaxies are concerned, 
spectroscopic analysis clearly indicate for them a sub-solar 
metallicity (-1.0 < [Fe/H] < -0.5, see especially Fig. [TS)) . 
and in general an old age, consistent with the Hubble time. 
In the latter respect, however, one has to be aware of the 
possible hidden bias (toward higher values) in age diagnostic 
via II/3 absorption strength (Fig. I17p due to the effect of gas 
emission. 

A s for the established re lationship for high-mass ellip- 
ticals IWorthev. Faber. fc Gonzal ez 1992). also the dwarf 
population of NGC 5044 shows a decoupled trend between 
Iron and a elements (as in the uppel panel of Fig. I18p . 
consistent with the mild trend between \a/ Fe] and stellar 
mass for M > 10*'^ Mq galaxies shown by iMendel et al.l 
(2009). This feature supports and further extends also to 
the low-mass framework the canonical picture for galaxy 
chemical evolution as a result of the two distinct enrich- 
me nt channels dealing with Ty pe I and Type II SNe (see. 



me nt channels dealing witn ly i 
e.g. iMatteucci fc GreggidlTgig '). 
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col. 1 - Galaxy ID (see, in this regard. Footnote [2]) ; 

col. 2 - Membership code, mc: 1 = definite; 2 = likely; 
3 = possible; 4 = non member. Membership is assigned ac- 
cording to: i) cz < 3 800 kms~^ if r edshif t is available from 
either CB05 and /or [Mendel et al.l (120081 ) and/or other), ii; 
morphology (if no redshift available) . 

col. 3 - Morphological cl assification according to CB05. See 
ICellone fc Buzzonf(|2007l ) for the meaning of "mixed" mor- 
phological classes; 

col. 4 - Morphological classification according to FS90; 

col. 5 - De Vaucouleurs' morphological type, T; 

cols. 6 and 7 - Isophotal radius (P27) at /i = 
27 magarcsec"^, and effective radius (pc), which en- 
circles 50% of the luminosity within P27. The g-band 
imagery is taken as a reference for the Eso sample, and 
V^-band for the Casleo galaxies; 

cols. 8,9, and 10 - Sersic fitting parameters from (?-band 
(Eso sample) and V-band imagery (Casleo sample). These 
are central brightness (/lo) in mag arcsec"^, scale radius (po) 
in arcsec, and "shape index" n; 

col. 11 - Total apparent magnitude encircled within the 
^ — 27mag arcsec"'^ isophote in the g (Eso) and V 
(Casleo) bands; 

col. 12 - Mean surface brightness within p27 isophotal ra- 
dius in the g (Eso) and V (Casleo) bands; 

col. 13 - Mean surface brightness within one effective ra- 
dius pa in the g (Eso) and V (Casleo) bands; 

col. 14 to 19 (Table IA1|I - Gunn griz colours within the 
p-band values of p27 and pc for the Eso galaxies; 

col. 14 to 15 (Table IX2|| - Johnson BV colours within the 
V^-band values of P27 and pc for the Casleo galaxies. 



APPENDIX A: RELEVANT PROPERTIES OF 
THE NGC 5044 GROUP GALAXIES 

We summarize in Tables [XT] and [X2| the main distinc- 
tive properties of the observed galaxy population in the 
NGC 5044 group. Column caption, for both tables is as fol- 
lows: 
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0.801 


N54 


1 


dl/dE 


dE 


10 


43.55 


18.02 


2 2. 94 it 0.04 


11 in^nQn 
ll.±U±0.3U 


l.OOiO.05 


15.825 


25.263 


24.016 


0.192 


0.160 


0.451 


0.427 


-0.080 


-0.103 


N54A 


2 


dSph 




-4 


5.54 


3.69 


25.64io.26 


4.82io.05 


1.76i0.62 


21.352 


26.314 


25.960 


0.172 


0.205 


-0.206 


-0.089 


0.203 


0.345 


N55 


1 


dE/dl 


dE 


-5 


9.37 


5.67 


^0.40±0. 10 


2. 1 1 iO . 32 


0.82i0.10 


19.664 


25.767 


25.140 


0.369 


0.367 


0.414 


0.426 


0.597 


0.632 


N56 


1 


dSph 


dE 


-4 


12.00 


6.67 


.iiT ±() , Uil 


6 . 88i . 1 2 


1 . 47io , OS 


18.866 


25.645 


24.921 


0.260 


0.268 


0.201 


0.145 


0.342 


0.369 


N62 


1 


dSpli 


dE 


-4 


9.76 


5.65 


24. 79io . 06 




1 . 2 6 i , s 


19.657 


25.849 


25.360 


0.355 


0.354 


0.479 


0.482 


0.036 


-0.018 


N64A 


1 


dSph 




-4 


9.85 


5.35 


24 61io (I'l 


6 lOio 11 


1 92io 11 


19.534 


25.746 


25.119 


0.286 


0.267 


0.478 


0.452 


0.459 


0.430 


N68 


1 


Sab(s) 


Sab(s) 


2 


83.49 


15.06 


17.64±0,13 


2.11±0.33 


0.58±0,02 


12.124 


22.975 


19.988 


0.280 


0.272 


0.724 


0.722 


0.983 


0.983 


N70 


1 


dE-N/dl 


dE 


-5 


23.00 


10.70 


23.36±0.04 


7.92±0.17 


1.14±0.06 


17.227 


25.278 


24.241 


0.352 


0.339 


0.692 


0.687 


0.906 


0.904 


N70A 


2 


dSph 




-4 


7.08 


5.85 


25.42±0.10 


6.23±0.29 


1.83±0.17 


20.682 


26.176 


26.097 


0.510 


0.537 


0.610 


0.573 


0.726 


0.831 


NTl 


1 


d:E-N? 


dE-N 


-5 


27.50 


7.62 


18.70±0.5i 


0.16i0.12 


0.40i0.05 


16.427 


24.868 


22.749 


0.379 


0.360 


0.598 


0.559 


0.773 


0.730 


N75 


1 


dE/dSO 


d;E-N 





29.96 


7.19 


19.73±0.18 


1.73±0.36 


0.66±0.04 


15.326 


23.952 


21.592 


0.378 


0.379 


0.678 


0.677 


0.861 


0.863 


N83 


1 


dE 


dE 


-5 


29.63 


12.36 


22.75±0.06 


6.38±0.35 


0.91±0,05 


16.667 


25.269 


24.018 


0.393 


0.416 


0.722 


0.730 


0.890 


0.871 


N83A 


2 


dSph 




-4 


9.68 


6.08 


24.86±0.08 


4.81±0.11 


1.07±0,09 


20.057 


26.230 


25.779 


0.229 


0.288 


0.286 


0.293 


0.400 


0.383 


N89 


1 


dE-N 


dE-N 


-5 


21.64 


8.22 


21.92±0.12 


2.32±0.33 


0.71±0,05 


17.258 


25.177 


23.752 


0.318 


0.304 


0.625 


0.616 


0.806 


0.804 


N90 


4 


Sc 


dE-N 


5 


8.23 


3.38 


22.66±0.09 


2.27±0.16 


0.99±0.06 


18.928 


24.748 


23.550 


0.042 


0.057 


0.274 


0.295 


0.425 


0.458 


N93 


3 


Sm(bg?) 


bSp 


9 


12.75 


4.25 


21.53±0.09 


2.68±0.21 


1.08±0.06 


17.538 


24.310 


22.646 


0.067 


0.059 


0.255 


0.251 


0.388 


0.419 


N93A 


1 


dSph 




-4 


14.53 


8.83 


25.14±0.04 


10.60i0.30 


2.15i0.07 


18.960 


26.015 


25.503 


0.295 


0.276 


0.589 


0.564 


0.762 


0.767 


N93B 


2 


dSph 




-4 


5.85 


3.38 


25.01±0.12 


2.93i0.02 


1.83i0.22 


21.461 


26.540 


25.971 


0.235 


0.209 


0.624 


0.543 


0.810 


0.974 


N93C 


2 


dE-N 




-5 


8.31 


5.85 


24.40±0.07 


4.36±0.06 


1.50±0.12 


19.895 


25.738 


25.346 


0.275 


0.146 


0.515 


0.478 


0.422 


0.433 


N109 


4 


Sdni 


ImV 


8 


16.71 


7.34 


22.57±0,04 


4.09±0.18 


0.96±0,04 


17.583 


24.942 


23.852 


0.185 


0.176 


0.209 


0.168 


0.348 


0.298 


N134 


1 


Sm 


Sm 


9 


37.77 


7.37 


19.20±0,04 


1.43±0.09 


0.64±0,01 


15.021 


24.149 


21.332 


-0.093 


-0.112 


-0.079 


-0.095 


0.012 


0.042 


N138 


1 


dE-N 


dE-N 


-5 


15.50 


6.58 


22.38±0.15 


2.49±0.3S 


0.81±0.08 


18.027 


25.230 


23.994 


0.279 


0.278 


0.446 


0.437 


0.526 


0.519 


N139 


3 


E(bg?) 


E 


-5 


16.18 


3.77 


16.20±l.l8 


0. Olio. 03 


0.34i0.06 


17.227 


24.515 


22.062 


1.217 


1.196 


1.471 


1.432 


1.732 


1.701 


N152 


4 


Sd 


Smiir 


7 


18.17 


6.22 


22.10±0.03 


6.46i0.10 


1.61i0.05 


16.611 


24.151 


22.554 


0.130 


0.141 


0.302 


0.312 


0.550 


0.572 


N163 


1 


d:SO 


d:SO 





47.16 


11.63 


19.39±0.19 


1.20i0.29 


0.53i0.03 


14.772 


24.383 


22.060 


0.392 


0.384 


0.729 


0.721 


0.917 


0.916 


N155 


1 


Sab 


Sm 


2 


23.35 


6.43 


20.51±0.ii 


2.28i0.26 


0.78i0.04 


16.181 


24.265 


22.193 


0.375 


0.374 


0.572 


0.564 


0.711 


0.704 


N156 


1 


dl/dE 


dE 


10 


30.98 


14.75 


23.52±o.04 


9.15i0.16 


1.04i0.05 


16.916 


25.614 


24.621 


0.249 


0.204 


0.395 


0.329 


0.438 


0.393 


B3 


4 


E 




-6 


10.15 


2.40 


19.29±0.08 


0.45i0.05 


0.62i0.02 


17.637 


23.914 


21.514 


0.576 


0.575 


0.906 


0.894 


1.140 


1.142 
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Name Membership Classification Morphological Pit" Pe" S^rsic fitting parameters V27 M^27 (M^e) (B-V)27 (B-V)e 

code CB05 FS90 Type [arcsec] fXo Po [mag] [mag arcsec"^] 



N18 


1 


E?/Sab 


Sab 


1 


75 


.14 


14 


,78 


N19 


1 


Sm 


dE 


9 


17, 


.50 


6, 


.06 


N29 


1 


d:E 


d:E 


-6 


41 


.41 


9, 


.63 


N30 


1 


dE 


dE-N 


-6 


38, 


.43 


10, 


.97 


N34 


1 


dE 


d:E-N 


-5 


26, 


.34 


6 


.96 


N38 


1 


d:E 


E 


-6 


17, 


.00 


4, 


.08 


N42 


1 


dE/dSO 


dE-N 





43 


.31 


13 


,45 


N46 


4 


Scd 


dE,N 


6 


13 


.98 


5 


,40 


N46A 


2 


dSph 




-4 


7 


.78 


4, 


,45 


N49 


1 


Imlll 


Imlll 


10 


23 


.82 


8, 


,30 


N49A 


2 


dSph 




-4 


6 


.78 


5, 


.00 


N60 


1 


dE-Npec/BCD 


dE-N 


-5 


25, 


.93 


7, 


.26 


N51 


1 


dE/dSO 


dE,N 





39, 


.89 


14, 


.03 


N52 


4 


S 


dE,N 


4 


7, 


.65 


3 


.19 


N63 


1 


d:E 


BCD? 


-6 


18, 


.05 


3 


.66 


N64 


1 


dl/dE 


dE 


10 


39 


.60 


16, 


.09 


N64A 


2 


dSph 




-4 


5, 


.60 


4, 


.80 


N55 


1 


dE/dl 


dE 


-5 


10 


.14 


5, 


,50 


N56 


1 


dSph 


dE 


-4 


15 


.70 


8 


,22 


N67 


1 


dE,N 


dE 


_5 


16 


.68 


9 


,03 


N68 


1 


Im/dE 


dE/Im 


10 


15 


.77 


6 


,09 


N61 


2 


dSph 


dE/Im 


-4 


8, 


.12 


4, 


.36 


N62 


1 


dSph 


dE 


-4 


18, 


.22 


12, 


.16 


N63 


1 


SO 


dSO 





66, 


.19 


19, 


.06 


N66 


1 


dE 


dE,N 


-6 


26 


.62 


9, 


.12 


N70 


1 


dE-N/dl 


dE 


-5 


23 


.37 


10, 


.62 


N70A 


2 


dSph 




-4 


9, 


.59 


7, 


.19 


N72A 


2 


dSph 




-4 


7, 


.99 


5, 


,60 


N73 


3 


dSph(bg?) 


dE 


-4 


6 


.74 


3, 


,84 


N75 


1 


dE/dSO 


d:E-N 





30 


.76 


7, 


,38 


N76 


1 


dE 


d:E 


-5 


23, 


.58 


4, 


.73 


N79 


1 


dE/dSO 


E 





25, 


.19 


5, 


.86 


N80 


2 


dE(bg?) 


dE 


-6 


9 


.67 


4, 


.98 


N80A 


3 


Im/dE(bg?) 




10 


9, 


.69 


6, 


.39 


N82 


1 


so/a 


so/a 





42, 


.63 


11 


.62 


N82A 


2 


dSph 




-4 


6 


.39 


4, 


,80 


N83 


1 


dE 


dE 


-6 


27 


.91 


11 


,28 


N83A 


2 


dSph 




-4 


9 


.98 


6, 


.54 


N85 


3 


E(bg?) 


dE 


-5 


13, 


.97 


5, 


.73 


N94 


1 


d:E/SO 


d:E 





39, 


.97 


9, 


.30 


N94A 


2 


dSph 




-4 


7, 


.99 


5, 


.20 


N94B 


2 


dSph 




-4 


9 


.19 


6, 


.60 


N95 


1 


dE 


dE,N? 


-6 


16, 


.43 


6, 


.63 


N96A 


1 


dSph 




-4 


16, 


.19 


10, 


.41 


N98 


3 


Im/dE(bg?) 


dE 


10 


10 


.16 


4, 


,35 


N108 


1 


dE 


dE,N 


-5 


15 


.59 


4, 


,64 


N109 


4 


Sdm 


ImV 


8 


15 


.87 


7, 


.00 


N116 


1 


d:E 


dE,N 


-5 


10 


.09 


4, 


.35 


N117 


1 


dE/dSO 


d:E,N 





28, 


.66 


7, 


.35 


N122 


1 


dE 


dE 


-5 


22, 


.05 


8, 


.35 


N124 


4 


E(bg) 


dE 


-6 


17, 


.67 


6, 


.78 


N131 


1 


SO 


d:S0 





36, 


.67 


8, 


.82 


N131A 


2 


dSph 




-4 


11 


.19 


6, 


.39 


N136 


4 


S(bg) 


BCD? 


4 


8, 


.64 


2, 


.67 


N149 


1 


Im/dE 


dE 


10 


20, 


.06 


7, 


.76 


N153 


1 


d:SO 


d:SO 





48 


,83 


11 


,95 


D:i 


1 


E 






ill 


.,^7 




l:i 



17 


,80±0 


24 





.93±0 


27 


0. 


48+0 


03 


13 


,072 


23, 


694 


20 


.904 










21 


,55±0 


,06 


3 


.04±0. 


17 


0. 


.91+0 


03 


17 


.027 


24. 


485 


22 


.920 










18, 


.76±0 


.22 





.79±0. 


20 


0. 


.61±0. 


,03 


14 


.809 


24. 


138 


21 


.686 


0, 


.876 


0. 


.876 


20, 


.39±0 


.12 


2 


.99±0. 


37 


0. 


.70±0. 


,03 


16 


.106 


24. 


,271 


22 


.266 


0, 


.866 


0. 


.868 


19, 


.84±0 


.27 


1 


.13±0. 


32 


0. 


.60±0. 


,05 


15 


.984 


24. 


,331 


22 


.161 


0, 


.864 


0. 


,842 


18, 


.32±0 


.42 





.27±0. 


11 


0. 


.60±0 


04 


16 


.676 


24. 


071 


21 


.677 


0, 


.910 


0. 


908 


20 


.S9±0 


.13 


3 


.83±0. 


55 





70+0 


04 


15 


,031 


24, 


457 


22 


.619 





.813 


0. 


794 


21 


.95±0 


05 


3 


.41±0. 


14 


1 


07+0 


03 


17 


,504 


24, 


475 


23 


.129 





,629 


0. 


631 


24 


.76±0 


02 




.30±0, 


02 


1, 


92+0 


04 


20 


,075 


25, 


773 


25 


.159 





,774 


0. 


817 


21 


.52±0 


04 


7 


.20±0 


21 


1, 


35+0 


04 


15 


,736 


23, 


863 


22 


.304 





,397 


0. 


399 


24 


.49±0 


.06 


2 


.88±0. 


08 


0, 


.96+0 


06 


20 


.631 


26. 


030 


25 


.724 





,882 


0. 


792 


20, 


.14±0, 


.07 


4 


.22±0. 


26 


1, 


.01+0 


03 


15, 


.068 


23. 


369 


21 


.334 


0, 


.806 


0. 


805 


20, 


.47±0 


.26 


1 


.08±0. 


38 


0. 


.60+0. 


04 


15 


.716 


24. 


962 


23 


.326 


0, 


.893 


0. 


,942 


23, 


.56±0 


.03 


3 


.97±0. 


04 


1. 


.83+0. 


,06 


19 


.239 


24. 


,899 


23 


.693 


0, 


.670 


0. 


,634 


17, 


.36±0 


.85 





.20±0. 


13 


0. 


.48+0. 


,06 


15 


.983 


23. 


609 


20 


.770 


1, 


.046 


1. 


,064 


22, 


.83±0 


.04 


10 


.70±0. 


35 


1. 


.05+0. 


,04 


15 


.883 


26. 


,108 


23 


.846 


0, 


.804 


0. 


,784 


24, 


.90±0 


.11 


3 


.21±0. 


18 


1. 


.21+0. 


,10 


21 


.099 


26. 


081 


26 


.964 


0, 


.963 


0. 


921 


23 


,37±0 


24 


2 


.18±0. 


54 


0. 


.80+0 


11 


19 


.446 


25, 


718 


24 


.907 





.553 


0. 


393 


23 


,96±0 


04 




.93±0. 


11 


1, 


.02+0 


04 


18 


,458 


25, 


681 


24 


.904 





.896 


0, 


863 


23 


,85±0 


10 


6 


.42±0 


43 


1, 


12+0 


08 


18, 


,206 


25, 


559 


24 


.750 


0, 


.903 


0. 


995 


21 


,55±0 


17 


1 


.16±0 


24 





63+0 


05 


17, 


,986 


25, 


219 


23 


.821 


0, 


.827 


0. 


716 


23 


,91±0 


.09 


3 


.08±0. 


18 


1, 


.07+0 


07 


19 


.851 


25. 


643 


24 


.897 


0, 


.834 


0. 


821 


24, 


,21±0 


.04 


6 


.79±0. 


16 


0. 


.91+0. 


,04 


18 


.364 


26, 


,900 


26 


.389 


1, 


.266 


1. 


,422 


20, 


.36±0 


.10 


4, 


.36±0. 


47 


0. 


.66+0. 


,03 


13 


.992 


24. 


,339 


22 


.360 


0, 


.886 


0. 


,871 


21, 


.56±0 


.09 


3 


.06±0. 


27 


0. 


.76+0. 


,03 


16 


.637 


24. 


,822 


23 


.248 


0, 


.794 


0. 


,801 


23, 


.13±0 


.08 


7, 


.62±0. 


,45 


1. 


.12+0. 


,07 


17, 


.082 


26. 


167 


24, 


.099 


0, 


.976 


0. 


969 


25 


.45±0 


05 


7 


.82±0. 


16 


1, 


62+0 


08 


20 


.011 


26. 


163 


25 


.935 





.756 


0. 


778 


24 


.68±0 


05 


4 


.59±0 


03 


1, 


32+0 


06 


20, 


.134 


25. 


891 


25 


.501 


0, 


.854 


0. 


973 


24 


.15±0 


.03 


3 


.27±0 


01 


1 


29+0 


05 


20 


.209 


25. 


595 


24 


.943 





,753 


0, 


731 


19, 


.79±0 


,11 


2 


.15±0 


25 





71+0 


03 


15 


,210 


23. 


893 


21 


.529 





,892 


0, 


891 


17, 


.39±0 


,34 





.21±0. 


08 


0, 


.46+0 


03 


15 


.653 


23. 


758 


21 


.004 





,923 


0. 


910 


19, 


.67±0 


.15 


1 


.69±0. 


26 


0. 


.70+0. 


,04 


15, 


.636 


23. 


,785 


21 


.347 


0, 


.860 


0. 


,837 


23, 


.87ztO 


.21 


4, 


.40±0. 


49 


1. 


.38+0. 


,15 


19 


.262 


26. 


,399 


24, 


.690 


1, 


.106 


1. 


,147 


24, 


.llzto 


.13 


3 


.27±0. 


39 


0. 


.96+0. 


,11 


19, 


.836 


26. 


,988 


26 


.444 


0, 


.712 


0. 


,897 


20, 


.33±0 


.05 


7, 


.37±0. 


32 


1. 


.02+0. 


03 


14 


.033 


23. 


419 


21 


.339 


0, 


.893 


0. 


890 


25 


.34±0 


.06 


4 


.70±0. 


03 


1, 


30+0 


09 


20, 


.987 


26. 


258 


26, 


.001 


0, 


.884 


0. 


805 


22 


.66±0 


03 


7 


.40±0. 


19 


1, 


05+0 


03 


16 


.509 


24, 


981 


23 


.700 


1 


.036 


1, 


024 


24 


.96±0 


.04 


6 


.38±0. 


07 


1, 


29+0 


05 


19 


,781 


26, 


012 


25 


.605 





,809 


0, 


751 


21 


.73±0 


.43 


1 


.24±0. 


53 


0, 


66+0 


08 


18 


,251 


25, 


219 


23 


.887 
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Low-luminosity galaxies in the NGC 5044 Group 

Table A3. Coordinates of the 6 new dSph galaxies discovered in 
the Casleo fields 



Name o:j2000 5j2000 



N46A 




14™ 


19.1= 


-16° 


17' 32" 


N72A 


CO 


14™ 


51.8= 


-15° 


56' 28" 


N80A 


CO 


15™ 


11. 8» 


-16° 


59' 48" 


N82A 


13^ 


15™ 


23.4= 


-16° 


27' 18" 


N94A 


CO 


15™ 


34.2= 


-16° 


30' 36" 


N94B 


CO 


15™ 


39.7= 


-16° 


29' 56" 



Table A4. Coordinates of background "bonus" galaxies. 



Name aj20oo <5j20oo 



Bl 


CO 


14™ 19.0= 


-16° 


10' 


38" 


B2 


CO 


15™ 02.1= 


-16° 


22' 


17" 


B3 


13>' 


16™ 07.4= 


-17° 


00' 


08" 


B4 


13^ 


17™ 41.9= 


-16° 


10' 


07" 


B5 


13^ 


14™ 00.0= 


-15° 


56' 


35" 


B6 


13*' 


17™ 42.7= 


-16° 


32' 


48" 
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